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HEN the Pilgrims settled in 

New England, they estab- 
lished two holidays, or holy days— 
one in the Spring for fasting and 
prayer that the crops which they 
were planting, and upon which the 
fate of their venture was so de- 
pendent, might succeed, and the 
other in the Fall for rendering 
thanks for the harvest that had 
been garnered. 


Fast day is still observed in New 
England; Thanksgiving has _ be- 
come a national institution. 

It is well to be mindful of our 
blessings. The oppressive and 
disagreeable things of life are al- 
ready too numerous and obtrusive. 
Impositions and grievances are 
easy to find, and magnify with 
nursing. Happy is he who, like 
Pollyanna, can see the good in 
everything and sidetrack the un- 
pleasantness. 

Thanksgiving is especially the 
day of family reunion, the day 
when the generations gather to 
renew the associations of lives 


Thanksgiving 






passed beneath the same roof, to 
reanimate the warmth of kinship 
by drawing its scattered embers 
together, fanning them with the 
memories of past association and 
replenishing them with manifes- 
tations of the thoughtful tender- 
ness which age regrets that it has 
not always shown to its dependents 
and associates. 


And it is well in the fullness of 
our thankfulness to have a thought 
for those whose year has brought 
sorrow and misfortune. The con- 
sciousness that he has been instru- 
mental in supplying something for 
such a one to be thankful for will 
add zest to his 


own appetite WZ 
and enhance his 7 ‘ a 
enjoyment of 


the day. 
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Good Results from 


New Type Fire-Tube 


Waste-Heat Boilers 


in Open-Hearth Plant 


road cars and material, has completed recently 

the installation of six waste-heat boilers in its 
open-hearth plant at Davenport, Iowa. These boilers 
are of the high-velocity, single-pass, fire-tube type of a 
new design. A thorough investigation of waste-heat 
practice by J. W. Bettendorf and the company engi- 
neers, including two years’ experience with a water- 
tube waste-heat boiler led up to the installation of a 
single fire-tube boiler which was placed in operation 
on Jan. 9, 1923. The performance was so satisfactory 
that five additional units of the same type were in- 
stalled to complete the equipment of the open-hearth 
shop. 

The boilers are installed in a 14-ft. basement be- 
neath the charging floor. As they are close to the 
regenerators, there is practically no loss of heat in the 
gas between checkers and boilers. Each boiler is 78 in. 
in diameter by 20 ft. long and is built in accordance 
with the A.S.M.E. Code. They have auxiliary furnaces 
and oil burners to help out on excessive loads, to shut 
down the coal-fired boilers over week-ends and, if neces- 
sary, to have the use and output of any particular boiler 
when a furnace is down for repairs. 


[T= Bettendorf Company, a manufacturer of rail- 


PURIFYING THE FEED WATER 





Feed water is purified by a system installed in prox- 
imity to the power house. Mississippi River water is 
fed into a Dorr thickener of 30-ft. diameter. The mud 
settling out in this thickener is discharged by gravity 
to the sewer. Precipitation of the suspended matter is 
induced by alum treatment. The clear overflow from 
the thickener is led through a pressure-type sand filter 




















Fig. 1—One of the waste-heot tubular boilers 
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N SINGLE-PASS horizontal fire-tube 
boiler using about 80 per cent of surface 
usually employed, high operating economy 
sustained and operation at 110 per cent 
ray ge inlet gases not in excess of 1,350 
Exceptional economies attributed 

to “stragh flow and — gas velocity in 


relatively small tubes. Scrubbing action of 
gases keeps surface clean, and strong agita- 
tion results in high heat transfer. 











to a Zeolite water-softening plant of 310,000 gal. capac- 
ity per 24 hours, which reduces the hardness of 10 
grains per gallon to zero. The treated water is used 
also in the coal-fired boilers of the plant. 

Although at the plant the water treatment now pro- 
vides soft water of zero hardness, the first fire-tube 
waste-heat boiler installed was run one year on Missis- 
sippi River water of 10 grains’ content of encrusting 
solids, using a commercial compound. During this time 
little difficulty was experienced in scaling and washing 
down the boiler and no trouble from foaming and 
priming, regardless of concentration or mud content. 
The freedom from priming is attributed to the large 


TABLE I—RESULTS OBTAINED IN FOUR EIGHT-HOUR TESTS 
Furnace: Basic open hearth, rated capacity, 25 tons 
Fuel: Oil 


Boiler: Freyn-Brassert high-velocity, single-pass, fire-tube type, for 160 lb. 
pressure. 


Dimensions: Shell... . FE ee ae are ee 78 in. x 20 ft. 
He: ating surface... cecese « SOO? G08. 

Test Number: 1 2 3 4 
CO: content of waste gas, per cent.. mosh 10.2 8.9 8.95 9.28 
We ight of waste gases per hour, lb........ 56,500 53,500 54,500 47,200 
Temperature gases at entrance to ‘boilers, 

eee: F...... 1,350 1,230 1,188 1,192 
Temperature of gases ‘le aving boiler, om. F. 530 465 490 442 
Draft loss through boiler, in. mer ; BR, t.32 1.58 1.04 
Gross boiler horsepower.. water eietncenanies 342 307 285 264 
Brake horsepower at Me a, 15.4 12.0 12.85 7.03 
I eo een cts alae s ators acess 110 99.5 93.0 86.0 
Boiler efficiency, per cent................ 63.5 68.0 62.0 66.5 


disengaging surface in the horizontal tubular waste- 
heat boiler and the freedom from scale to its formation 
on the outside of the tubes, from where it could drop 
to the bottom of the boiler away from high tempera- 
tures. It is probable that the greatest part of the 
scale formation was on the rear portion of the tubes 
where the gas temperatures are low, and where the 
boiler feed water is introduced. Water circulation was 
good with no surging, the boiler being similar in this 
respect to the Scotch marine type. 

In addition to the waste-heat boilers the steam sys- 
tem contains a battery of water-tube boilers having an 
aggregate of 15,000 sq.ft. of heating surface, equipped 
with chain grates. Steam at 160-lb. gage is supplied 
to mill drives, air compressors, turbo-generators and 
hydraulic and service water pumps. 


RESULTS OF EIGHT-HouR TESTS 


Four eight-hour tests have been run on the installa- 
tion, the results being abstracted in Table I. These 
tests cover a range of 20 per cent variation in weight 
of gas passed through the boiler, together with an 
initial temperature variation of 15 per cent. The actual 
volume range, considering the temperature-volume 
effect, is 32 per cent. The effectiveness of heat trans- 
fer under these variable conditions may be expressed 
by the ratio of the actual drop in temperature of the 
gases to the possible drop in their temperature between 
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inlet and outlet. 
was as follows: 


This measure of the tube efficiency 


Test number: ; 1 2 3 


Tube efficiency per cent 79.5 81.7 83.8 85.4 


The relative volumes of gases passing through the 
boiler were: 


Test number: 


1 
Volume-temperature factor......... 1.00 


3 4 
0.870 0.760 


These relative relations of boiler performance to the 
quantitative velocity of gases through the tubes are 
interesting, as they bring out the fact that for an 
increase of 32 per cent in actual volume and velocity 
of gas through the boiler tubes, the heat absorption of 
the tubes decreases by only 7 per cent. It may be 
deduced from this fact that the heat input per square 


2 
0.885 
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velocities through or between large tubes do not have 
sufficient agitation to bring all particles or molecules 
of the gas into sharp contact with the heating surface 
or tube wall, or to induce a violent scrubbing effect on 
the walls, whereby the envelope of cold gases along the 
tube wall is repeatedly dispersed and replaced by hot 
gases. If a strong agitation could be induced, an 
exceptional degree of heat transfer should obtain purely 
by conduction and convection, and this should approach 
a constant within any ordinary range of temperature 
and weight of gases. 

It is along the conventional theory of waste-heat 
boiler practice that the transfer rate, which is prin- 
cipally by conduction and convection, varies directly 
with the velocity. The betterments in heat transfer 
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foot of heating surface approaches a constant value 
proportional to the product of the volume and initial 
temperature of the gases, as indicated in Table II. 


TABLE II—HEAT INPUT APPROACHES CONSTANT 


Test Number: 1 2 3 4 
Volume temperature constant.. . 1.00 0.885 0.870 0.760 
leat input per square foot............. 3,700 3,348 3,080 2,800 
Actual heat input relative to volume tem- 
perature constant.... 3,700 3,780 3,560 3,750 
Variability.. 1.00 1.02 0.97 1.01 


It will be seen that over the wide range in volume 
and temperature of waste gases encountered, the boiler 
maintained to an exceptional degree, not only the theo- 
retically constant output relative to the velocity and 
temperature of the gases, but also practically the theo- 
retically constant efficiency, with approximately 80 per 
cent of the tube surface usually employed. 

This performance is due to an extremely high velocity 
of gas in a relatively small tube. Though the actual 
physical behavior of the gases at high velocity in the 
small tubes has not been determined, the boiler design 
was based on the reasoning that gases at conventional 





Fig. 2—Plan and elevation of high-velocity waste-heat tubular-boiler unit 











are usually obtained at the expense of a high draft 
loss, since the draft loss increases with the square of 
the velocity increase. Unfortunately, the draft loss is 
not limited only to tube friction, as a large percentage 
of the frictional loss may be represented in turns and 
repeatedly induced acceleration of velocity. 

In the Bettendorf boiler the frictional loss requires 
a power consumption equivalent to 2) per cent of the 
power generated by the boiler. The gases are accel- 
erated but once, which is upon entering the tubes, and 
thereafter travel in a straight path. The frictional loss 
is thus practically all along the tube surface, where it 
is utilized in inducing heat transfer. A_ practical 
advantage from the straight flow and high velocity of 
gas is the sustained cleanliness of the heating surface, 
as dust does not tend to lodge in the tubes. 

The economic valuation of the installation may be 
expressed, on the basis of the evaporation of 10 lb. of 
water per pound of coal, by stating that with an aver- 
age of 43 of the 6 open-hearth furnaces in operation 
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throughout the year, a net 45,000 lb. of steam is 
obtained per hour, equivalent to evaporation secured 
from 4,500 lb. of coal per hour. Per year of 7,000 
hours the waste-heat boilers eliminate 15,750 tons of 
coal, which at $4.50 as fired, represents a saving of 
$70,875. 

In this connection it is of interest to notice that of 
the average of 219 gal. of oil fired per hour, 107 gal. 
do useful work in the furnace, 39 gal. escape to the 
stack, and 73 gal. produce steam. The waste-heat 


boilers, together with the open-hearth furnaces and 
regenerators, make up an efficient combination, the 
over-all heat recovery from the oil firing being 82 
per cent, furnace radiation being included as useful 
























Fig. 3—Dorr thickener installation for settling of 
suspended solids 


and necessary incidental work. Of the over-all effi- 
ciency of 82 per cent the boilers contribute 33 per 
cent; that is, of the total heat content of the oil 33 per 
cent appears as steam delivered by the boilers. 

The relation of the waste-heat boiler output to the 
plant demands is significant in that with an average of 
43 open-hearth furnaces in operation, the waste-heat 
boilers contribute 45,000 lb. of steam per hour of a 
total plant requirement of 96,600 lb. This is on the 
basis of waste heat only. It will be understood that 
the steam lines from the waste-heat boilers tie into the 
existing system of the plant. 


GREAT WATER CAPACITY OF WASTE-HEAT BOILERS 
AN ADVANTAGE 


A secondary advantage of these waste-heat boilers, 
when supplementing coal-fired boilers, is their great 
water capacity. Every steel plant has a steam demand 
that fluctuates over a wide range. When dependent 
solely upon coal-fired boilers, there is a lag of coal fir- 
ing behind the steam demand as the peak comes on, and 
as the peak falls off, the grates are carrying excessive 
coal for the steam flow. There is consequently a not 
inconsiderable amount of coal burned in excess cf re- 
quirement, could the steam flow be averaged and made 
uniform. The Bettendorf boilers, with their large 
water reserve existing at the pressure and tempera- 
ture of steam in the plant lines, automatically give off 
steam corresponding to the drop in steam pressure as 
peak loads come on. As loads fall off and steam pres- 
_ sures rise, the boilers automatically cease to emit steam. 
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Coal savings are realized in measurable amount by 
adjusting stoker and stoker fan drives, so that the com- 
bustion rate is not quickly accelerated with the initial 
drop of steam pressure on the start of peak load con- 
ditions. In this respect waste-heat boilers act as heat 
or steam accumulators, transferring waste heat into 
reserve steam for fluctuating and peak steam-load con- 
ditions. 

The boilers were designed and furnished by Freyn, 
Brassert & Co., Chicago, who also specified and fur- 
nished the supplementary heaters, fans and water- 
treating equipment. P. M. Reck, master mechanic, and 
C. Bielenberg, electrical engineer, of the Bettendorf 


Company, supervised the installation and tests for their 
company. 


PRINCIPAL EQUIPMENT IN NEW WASTE-HEAT INSTALLATION 


Equipment No. Type Size Make 
a sincss.s 5: <:sre:sncte 6 Waste-heat, fire- 3,085 sq.ft. Freyn, Brassert & 
tube Co. 
ESE ae cet ier Se Ee OE TR Designed by P. VM. 
Reck Mas-er 
Mechanic, 
Bettendorf Co. 
Superheater......... 6 Bare tube external Superheater Co. 
eee 1 Double, open a lb. per Warren Webster 
r. 0. 
Boiler-feed pumps... 2 Centrifugal, 200 g.p.m. Westco-Chippewa 
turbine drive. ump Co. 
Feed-water purifier.. 1 Settling basin 30-ft. diam. Dorr Co. 
Feed-water softener.. 1 Zeolite 310,000 gal. Permutit Co. 
per 24 hr. 
SS Ieee ae 6 Induced draft 12,500 cu.ft. Green Fuel 
per min. Economizer Co. 
Motors............. 6 Fan drive 40 hp. a.c. Westinghouse 
Elec. & Mfg. 
0. 
Feed-water regulator 6 Victor Wright Austin 
0. 
Feed-water meter.... 1 Venturi Builders Iron 


Foundry 


Easy Rule for Rankine Efficiency 


A handy “rule of thumb” for figuring the efficiency 
of the Rankine cycle with saturated steam is as follows: 
R= C — 3C’, where R is the efficiency of the Rankine 
cycle and C the efficiency of the Carnot cycle (for the 
same initial and final temperatures). The efficiency 
figured by this rule will generally be correct within 
one-half point for initial pressures varying from atmos- 
pheric to 400 lb. and back pressures from atmospheric 
down to 29-in. vacuum. 

As an example, consider the case of a perfect turbine 
receiving saturated steam at 200 ib. absolute and ex- 
hausting at 20 lb. absolute. The corresponding absolute 
temperatures are 842 deg. and 688 deg. respectively, so 
the efficiency of the Carnot cycle is (842 — 688) — 
842 — 0.1838 — C. Then the efficiency of the Rankine 
cycle will be 0.183 — 4(0.183)* — 0.183 — 0.011 = 
0.172 or 17.2 per cent. 

It should be carefully noted that the formula applies 
only to saturated steam. With superheated steam it 
falls down entirely. 


BD 


The Plauson’sche Research Institute has applied for a 
patent for the utilization of the so-called “Colloid mills” 
whereby thoroughly homogenized mixtures of a pitch 
tar asphalt or bitumen with tar or mineral oils, are 
pressed through pipes at 350 to 400 deg. C., where they 
are subjected for five to thirty minutes to a pressure of 
up to 200 atmospheres of pure hydrogen or some similar 
rich hydrogen containing gases. The combustible fluid, 
obtained in this manner, is said to be suitable for driving 
Diesel engines. If the result is what it promises to be, 
then, on account of the short time required for the 
hydrogenation the procedure would be a decided im- 
provement over other existing methods. 
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The principal item in the total cost of 
steam is the fuel cost. An instant de- 
termination of the fuel cost of 1,000 Ib. 
of steam can be made with the diagram 
here shown, if the cost of coal and the 
evaporation per pound of coal are given. 
This diagram has been drawn to solve 
the equation, m = 1 = 2n; where m = 
coal cost per thousand pounds of steam, 





Diagram for Fuel Cost of Steam 


By W. L. LUNDY 
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¢ = coal cost per ton of 2,000 Ib., and 
m = pounds of steam evaporated per 
pound of coal. To use the chart, place 
a straight-edge to connect the cost of 
coal per ton on line 7 with the evapora- 
tion per pound of coal on the line 
The straight-edge will then cross the 
line m at the point representing the fuel 
cost per thousand pounds of steam. 





+ 114 


\ 
\ 
1 ‘ 
t 
eo = 4 
o oe Ss 
Pounds of Steam per Ib of Coal 


+ 
ce eg sg 
cece fF N 


2 
o 


9.2 
9.4 
9.6 
+ 98 
10.0 
F 10.2 
r 10.4 
10.6 
r 10.8 
11.0 
11,2 
b 114 
b 11.6 
b 11.8 
12.0 


+ 12.2 
p 12.4 


L 126 
jon 
13.0 


(n) 





While the edge of a celluloid triangle is 
fairly satisfactory, a straight-edge made 
by scratching a fine line on a strip of 
glass or celluloid is more convenient for 
this type of chart. With this chart 


quick comparisons can be made of the 
relative value of different priced coals, 
where the amount of steam produced 
per pound of each is known. 
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Erection of 
Overhead Crane 


Made Easy 


By WILLIAM L. LAING 


VERY time a crane is erected, different rigging 
J. ernstion: govern the way the job should be 

handled. The important point to remember is 
that one should not try to save a little time by taking 
a chance, for slings and other rigging are cheaper than 
repair parts. 

The first thing on starting a job is to find which way 
the crane is to be set on the runway, that is, on which 
side of the building the crane cab should be hung. On 
a large proportion of the jobs this is readily taken 
care of, as the holes for the main conductor wires 
are already drilled in the runway beams. A little time 
and discussion may save taking the crane down and 
putting it up again; even a center cage crane can be 
erected the wrong way around, as Fig. 1 reveals. 

It is well to remember that the poorest vision is 
directly under the cage, therefore work such as load- 
ing and unloading cars, setting machinery, and putting 
heavy pieces into the machines, etc., should be done 
under the crane opposite to the cage end. 


PLAN CAGE LOCATION 


In the case of a new building most of this planning 
should be done before the crane is bought or at least 
before the clearance prints are approved and returned 
to the crane manufacturer. Once the location of the 
crane is decided upon, the question of how to lift it into 
place comes up. It should be remembered that the 
headroom is very limited and unless great care is taken 
it will be found that the load cannot be landed. A 
load can be dragged almost anywhere as long as there 
are twenty or thirty feet between the blocks, but when 
the blocks are almost touching each other it is almost 
impossible to get any side movement of the load. 

After the rigging is decided upon, the cage end of 
the drive shaft girder should be located. If this end of 
the girder is stenciled “Cage end” it is easy to identify, 
but if not marked in any way it may be located in some 
cases by the crane serial number, which is often placed 
over the cage. In most instances brackets will be found 
on the side or rivets will be missing from the bottom 
flange of the girder at the point where the platform 
supports are to be attached. The cage brackets or 
blank holes will usually be spaced farther apart than 
the holes for the platform brackets, and in nine cases 
out of ten provision will be made for braces from the 
top of the cage to the top cover plate of the girder on 
the outside. 

In those cases where the crane is going into an old 
building and the other cranes have to be kept running, 
the main conductor wires will have to be kept alive, 
and to avoid danger of accidents it is advisable to split 
a piece of old rubber hose lengthwise and fasten it 
with friction tape around the trolley wire for about 
ten feet on each side of the center of the work. 

The crane trucks may not be marked, but they can 
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N ENGINEER some time in his life 

has been or will be confronted with 
the problem of putting up an overhead 
crane. Like all jobs of erection there 
are kinks about getting a crane up and 
in this article Mr. Laing outlines points 
worth knowing. 











be readily matched up with the drive girder shaft. In 
most cases one of the end trucks will have four holes 
punched in the inside web plate about the middle of 
the truck. These holes will be located on the corners 
of a 4-in. square and are used for attaching the main 
collector support; therefore this truck goes on the side 
of the building upon which it has been decided to mount 
the main conductor wires. 


Hook BLocKS CORRECTLY 


The rigging for erecting the end truck should be 
hung so that when the strain is on it, the center of the 
block is right over the center of the runway rail. 
In judging this position allowance should be made for 
the pull of the leadline, as outlined in Fig. 2. The 
shorter the headroom the more necessary it is to get the 
blocks over the center of the runway rail. Inexperi- 
enced crane erectors almost always get the blocks too 
far out toward the center of the runway, with the 
result that, while they do not have any trouble getting 
up high enough, when they try to land the truck they 
have to get another set of blocks and transfer or pull 
the truck until it is over the center of the rail. The 
trucks should be blocked up and lashed so that they 
lean slightly out from the center of the building, as 
shown in Fig. 3. In case a chain with a grab hook 
is used for this lashing, enough slack should be 
allowed so that the chain can be unhooked when the end 
truck is bolted to the girder. 

When using the roof to support the rigging, the 
girders can be taken in any order desired without get- 
ting into trouble. However, when using a ginpole or 
locomotive crane with a short boom, it is usually advis- 
able to lift the drive-side girder first, keeping the pole 
or boom on the inside of the girder. The slings should 
be blocked carefully to prevent buckling of the bottom- 
flange angles and cover plate; this buckling does not 
weaken the girder much if any, but looks unsightly. 


UsE HAND LINES 


When the ginpole is set about right to lift the girder, 
all guys should be tightened to avoid a sudden jerk, 
with the possibility of breakage in case the load re- 
verses. When raising the girder it should have hand 
lines on both ends and at least two men to a hand line. 
The girder should not be allowed to swing too fast as 
it is hard to check, and all jerks should be avoided as 
far as possible. Once the load is started up, it should 
not be stopped until it is high enough. This rule should 
be observed, particularly when the headroom is limited, 
for when the blocks approach each other the starting 
friction increases considerably, with corresponding 
increases to the pull on the lead line. In addition, the 
load is usually dragging against the ginpole when it 
gets near the top. 


Once the girder is high enough, it should be swung 
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Figs. 1 to 8—Methods of handling crane parts 
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into position over the end trucks and slowly lowered 
until a bolt can be put into place on one corner of one 
truck. This truck can be unlashed now and slowly 
pinched along the rail until the other end of the girder 
is in line and a bolt is put in place. Some of the weight 
can be put on the end trucks, the lashings thrown off 
and the trucks moved a little one way or the other 
until all the holes line up. These holes are all reamed, 
therefore a dead-size driftpin should be used if neces- 
sary. A standard driftpin is a sixteenth of an inch 
oversize and, if used for these bolt holes, will enlarge 
the holes so that after the crane has operated for a 
short time it will loosen up and the bridge get out of 
square. 
LASHING END TRUCKS 


After the truck lashings have been released and until 
the crane has had the cross-shaft connected up, the 
wheels should be blocked or the bridge lashed to the 
runway to prevent the crane, if exposed, from blowing 
away in case of a high wind. As a number of accidents 
have occurred from this cause, this precaution should 
not be neglected at night. One good way to block 
the wheels is to wrap a 13-in. manila line around the 
wheels as outlined in Fig. 4. 

The end trucks with girder can now be pinched out 
of the way and the blocks pulled down ready for the 
other girder. The ginpole should be placed so that 
when the girder is in place the pole will be on the 
outside of the bridge, not between the girders. This 
girder can now be raised and the end trucks moved back 
under it. 

When enough room is available to swing a girder 
with the end trucks in place it is often a convenience 
to do so. If the drive girder is used, the machinery 
and platform brackets will balance a considerable part 
of the overhung load of the end trucks. By lifting 
the end trucks in this manner, considerable bolting up 
and rigging time is saved, also the danger of the end 
trucks being knocked off the runway is avoided. 

The cage is not very heavy, but its contents are 
easily damaged. It usually takes about three times as 
much pull to get it into place as it does to lift it. So 
make the rigging strong enough and be sure to use 
plenty of blocking under the slings to prevent the cage 
from being pulled out of shape. 

ENTERING THE CAGE 

When setting the rigging and slinging the cage, care 
should be taken that the slings do not interfere with 
the cross-shaft. It is necessary to allow for the pull 
of the lead line as it is difficult to pull the cage more 
than an inch or two sideways. Don’t try to put the 
bolts in more than one corner at a time. Provide some 
bolts five or six inches long and plenty of washers and 
a size smaller than the standard bolts. These bolts 
are to be used for the purpose of straightening up the 
cage when one corner only is touching the bottom of 
the girder. If you try to straighten out the cage by 
putting more strain on the rigging you are liable to 
put a dangerous load on the blocks and slings. 

When the roof is used to support the rigging not 
much trouble should be experienced in lifting the trol- 
ley. In cases of low headroom when the lower block 
may have to be buried down among the machinery 
and perhaps have to be reeved at ninety degrees from 
the upper block, slinging the trolley may occasion some 
.trouble. Care should be taken that the sling does not 
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foul when the trolley is set down on the rails, and it is 
advisable to use plenty of blocking to protect the 
machinery, and particularly the electric conduit fittings, 
when the slings tighten up. 

The crane bridge is moved out of the way before 
lifting the trolley. After taking a strain on the rig- 
ging, check up and make sure that there is enough 
headroom and when the load is high enough, move the 
bridge back under the trolley and set the wheels down 
on to the rails. However, if one corner of the trolley 
is a shade low, it is usually possible to hang a small 
chain block to the roof truss or head of the ginpole 
and pull up the low corner. When using the roof to 
support the main block, the falls should be reeved with 
all the ropes or cables on the outside of the bottom 
chord of the roof truss, as sketched in Fig. 5. The lead 
line should pull the blocks away from the chord and 
it will be found that very little if any rubbing takes 
place. A piece of timber lashed on the chord angle 
will prevent any danger of the rope or cable chafing 
or cutting. 

MARKS LOCATE GIRDERS 


The drive-girder side of the trolley is usually marked, 
but in the absence of marks care should be taken to 
see that the trolley is turned the right way. The posi- 
tion of the collector bracket, or, in case of two collector 
brackets, the number of wires leading to the collectors, 
will tell which way the trolley is designed to be set. 
The purchaser may want this trolley to be turned the 
opposite way; this will change the wiring, and on low 
bridges some part of the trolley may hit the bridge- 
drive-gear case. Where a ginpole or short-boom loco- 
motive crane is to be used, the trolley should be slung 
at an angle of 45 or even 60 deg. from the horizontal, 
as shown by Fig. 6. When the trolley is high enough, 
the bridge can be barred under it and the lowest side 
wheels lowered to the rails. The trolley will usually 
seat right down onto the rails when the load is lowered 
off. If the trolley is a big one, it is better to tie a line 
each way to some part of the bridge in case one of 
the wheels slips off the rail and the trolley swings round 
the pole. 

The electricians can now put the trolley wires across 
the bridge. The man who will operate the crane should 
be put on to the job of greasing and oiling the crane 
and packing the oil boxes. Be sure that wool waste is 
used for the oil boxes. By working with the mechanics 
the operator will get acquainted with the machine and 
have a chance to ask questions. 


CONNECTING CROSS-SHAFT 


The bridge cross-shaft should not be connected up 
until it is certain that the crane will not have to be 
moved with pinch bars. If necessary to move the crane 
after the shaft is connected up and before power is 
available, it will be necessary to turn the motor shaft 
with a pipe wrench or bar, as well as to use a bar on 
the wheels at both ends of the crane. 

To connect the cross-shaft, turn the motor brake 
wheel until the coupling bolt holes match up at one end 
of the bridge and connect the couplings at this point. 
The marks on the coupling flanges should be brought 
together in this assembly, or difficulty will be experi- 
enced in bolting up. To connect the remaining coupling 
of the cross-shaft, the short section in the end truck 
should be taken out of gear and the pinion turned 
around so that the coupling bolt holes match up. 
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The motor shaft or brake wheel should be turned or 
one end of the crane moved along the track until the 
couplings can be connected. This will leave the crane 
slightly out of square with the runway, but when it 
is running under power a good bump into the bumpers 
will correct this. When setting the bumpers on the 
end of the building, they should be set square with the 
runway for this very purpose of squaring up the crane 
whenever it gets out of line 

To reeve up the blocks, the cable should be unrolled 
from the coil by rolling it along the ground, or if it 
is on a reel it should be mounted on horses and the 
cable unreeled. Great care should be taken not to kink 
this cable, as the kink will always show with an 
unloaded hook and has a tendency to prevent the cables 
from following the grooves in the drum. On no account 
should the coil of cable be laid on the ground and the 
end pulled out, as this treatment will leave the twists 
in the cable and cause the block to turn. 


Do NoT KINK THE CABLE 


When the cable is unrolled, it should be reeved 
through the equalizer sheave until the approximate 
center of the cable is reached. This is correct whether 
this equalizer is in the lower or the upper block. When 
in the lower block, the ends of the cable lead from the 
equalizer to the side of the upper block sheave nearest 
the hoist drum, over the sheave down to the sheaves 
on the lower block and back up to the drum. But when 
the equalizer sheave is in the upper block, the cable 
leads to the side of the lower block sheave which is 
farthest away from the drum. This reeving holds good 
with any number of parts of cable in the reeve. 

Fig. 7 will make clear the commonest arrangement 
of cable clamp for the hoist drum. In connecting up 
the cable, a large loop should be made as shown, with 
the end of the cable sticking out of the clamp about 
three inches. The bolts in the clamp should be tight- 
ened up enough to prevent the cable from wedging 
sideways out of the groove. If three or four men will 
pull or jerk on the cable, they will be able to pull the 
loop down to any required amount, say two inches long, 
without any pounding or splaying out of the loop. 


HOOKING UP THE MOTORS 


The crane is now ready to try out the motors, and 
it may be that all the motors will run without any 
trouble except perhaps reversing some of them. 
The motors should be connected up so that the controller 
handles are moved as shown in Fig. 8. These drawings 
show two types of cage. The drum-type controllers 
have a semi-rotary motion and the face-type controllers 
have handles that travel parallel with the controller 
faces. Front-lever-control cages have the same handle 
motion as the face-type. 

The bridge and trolley controllers are straight revers- 
ing, so they do not have to move in any special relation 
to the direction of the motor travel. However, they 
are easily reversed if they run the wrong way. The 
direction shown in Fig. 8 is the natural way for the 
operator, and it is standard in so many plants that it 
should be used wherever possible. In practically all 
cases the hoist controller must move in the direction 
shown on account of the limit switch, dynamic braking, 
or solenoid load brake. This is because the hoist con- 
troller contacts are arranged so that the load must hoist 
when the controller is set for hoisting, and the motor 
must lower when the handle is reversed. 
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A Lesson Taught by An Air 
Compressor 
By J. H. POUND 


While engineers are familiar with indicator diagrams 
from steam engines, once in a while a diagram from 
some other steam apparatus is puzzling, as was the 
case with a strange sort of steam indicator diagram 
recently submitted to me. 

This diagram, Fig. 2, was taken from a 9}-in. West- 
inghouse steam-driven, locomotive-type air compressor 
arranged for test purposes in the mechanical engi- 
neering laboratory at Rice Institute. Every traveler 
has noticed this simple type of compressor mounted on 
the sides of locomotives, and many engineers have found 
it a useful machine on construction jobs, on shipboard, 
or in places where a small amount of compressed air 
is required, but where the compressor must be com- 
pact, simple and strong. 

Its valve gear, Fig. 1, consists of a main valve V, 
of the D type, fastened to the stem of a piston valve 
A, whose movement is controlled by a second D valve W, 
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Fig. 1—Cross-section of Westinghouse 
air compressor 


known as the reversing valve. One of the ends on the 
main piston valve is larger than the other. The space 
between their inner faces and above the main valve 
is kept full of high-pressure steam entering through S, 
the chamber at the end of the small piston is connected 
to the exhaust pipe by the passage f, and the chamber 
at the end of the large piston is connected by the port 


G to the cavity in which the reversing valve recipro- 
cates. 
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This reversing valve is operated by a valve rod K 
which telescopes inside the hollow piston rod carrying 
the steam and air pistons. As the piston rod recipro- 
cates, it strikes shoulders on the valve rod and causes 
the reversing valve to reciprocate. The result of this 
motion of the valve rod is the alternate admission of 
high-pressure steam to the outer face of the large 
piston and the exhaust of this steam to the atmosphere. 
When high-pressure steam acts on this outer surface, 
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Fig. 2—Indicator diagram from steam end 
of an air pump 


the inside and outside pressures on this end of the 
piston valve are almost balanced; but at the opposite 
end of the valve the internal steam pressure is opposed 
only by atmospheric pressure, causing the piston valve 
to move in the direction of the small piston. The main 
valve moves with it, admitting steam to the upper end 
of the steam cylinder and causing the down stroke. 

When the piston engages the valve stem and drags 
the reversing valve down, the steam acting on the outer 
surface of the large piston escapes into the exhaust 
pipe. High-pressure steam then acts only on the inner 
surfaces of the pistons, and since one piston is larger 
than the other, the main valve moves in the direction 
of the larger piston, reversing the flow of steam and 
causing the up stroke. 

Since motion of the main valve occurs only at the 
end of the piston’s travel, we expected to obtain an 
almost rectangular indicator card similar to Fig. 3, 
which came from one of the steam cylinders of a duplex 
boiler-feed pump with lapless D valve. This precon- 











Fig. 3—Type of diagram expected 


ceived motion was shattered by getting diagrams simi- 
lar to Fig. 2, and a series of elaborate arguments en- 
sued among the men taking the diagrams. 

The first step toward a solution was the discovery 
that the indicator pencil moved in the direction ABCDA 
instead of in the opposite direction. This fact elimi- 
nated several theories. Then it was noted that the 
piston moved much faster during the first part of the 
stroke than later. Examination of the diagram from 
the air end of the compressor, Fig. 4, shows this ir- 
regular piston velocity to be quite natural, since the 
air pressure, and therefore the resistance to the motion 
of the piston, builds up gradually to a maximum at 
about 80 per cent of the stroke. The steam pressure 
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also reaches its full value at about the same point of 
the stroke, as will be seen from Fig. 1. 

It appears that the steam card is not rectangular 
for these reasons: When steam enters the cylinder, 
the pressure rises abruptly; but the piston starts quickly 
also, and its speed is such that the steam pressure can- 
not increase greatly until about 75 or 80 per cent of 
a stroke, at which point the resistance of the compressed 
air slows down the piston When the end of the stroke 
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Fig. 4—Diagram from air cylinder 


is reached, release occurs; but the piston reverses its 
direction of motion quickly, and its compressive action 
on the steam tends to maintain a high back pressure 
and prevent the sudden drop of the indicator pencil 
which had been expected. The normal back pressure is 
reached at about 75 per cent of stroke, again at about 
the point where the air pressure slows down the piston. 
It is apparent that this peculiar steam card is quite 
natural under these circumstances and is due to the 
elastic character of the material being pumped. If 
water had been used instead of a compressible gas, the 
steam diagram would have been rectangular and the 
compressor diagram of the same general shape. 


Thickness of Large Shells 


The relation between internal pressure and the proper 
thickness of tubes and shells of various internal diam- 
eters is an interesting study. Theoretically, for a thin 
cylindrical shell subjected to internal pressure only, the 
thickness for a given factor of safety should increase 
in direct proportion to the diameter. While this rule 
is safely applied over what might be called a middle 
range, which includes the normal range of sizes for 
boiler drums, it cannot, for various reasons, be applied 
directly to the extremes of size. At the lower extreme 
come boiler tubes, steam piping, etc., which for prac- 
tical reasons of manufacturing, fabricating, ability to 
withstand abuse, etc., are made thicker in proportion 
to their diameter than are larger shells. This becomes 
particularly noticeable in the case of small piping. 

At the other extreme are shells of extremely large 
diameter with which the average engineer has had less 
experience. The steam accumulator, which is some- 
times 16 ft. in diameter, is a good example of such a 
shell. If very large shells of this type are built to with- 
stand only the small internal pressure, they will be 
distorted by the enormous mass of water contained. 

This point is brought out in an article in the Sept. 
27 issue of the Zeitschrift of the V. D. IJ. In accumu- 
lators of large diameter the thickness of plate required 
to withstand the steam pressure is not great enough 
to give the requisite stiffness. It is, therefore, necessary 
to build in stiffeners. For pressures below 30 lb. gage 
the thickness of plates in a Ruths accumulator is deter- 
mined by the weight of water contained and not by the 
internal pressure. 
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Special Applications of Standard 


Transformers 


Factors To Be Considered When Transformers Are To Be Operated Under Other Than 
Rated Conditions—Amount of Overload That Can Be Safely Carried— 


Operating on Other Than Normal Voltage or Frequency 


By J. B. GIBBS 


Engineer, Transformer Engineering Department, Westinghouse Electric & Manufacturing Company 


necessary to replace a transformer at short notice. 

If a transformer of the right rating is not at 
hand, some substitution must be made if possible, and 
it is important to know what kind of transformer can 
be used. In such a case efficiency is not important. 
The chief question is whether the transformer will 
stand up to the service. The answer to this depends 
on the losses in the transformers and on its insulation. 
It is therefore of interest to inquire whether the 
normal losses of a transformer may safely be increased 
and what will be the effect on the losses of changing 
the voltage, frequency or load of the transformer. 


G ress an emergency arises that makes it 


TRANSFORMER LOSSES CLASSIFIED 


Transformer losses are of two kinds, iron losses and 
copper losses. Iron loss is the energy required to mag- 
netize and demagnetize the iron. Copper loss is the 
energy consumed within the transformer to circulate 
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Fig. 1—Change in iron loss for change in 
flux density at different frequencies 


current through the resistance of the windings. Copper 
loss can be separated into two parts: (1) That due to 
the load on the secondary of the transformer, caused 
by the load current flowing in both the primary and 
secondary windings; (2) that due to the exciting 
current, occurring in the primary winding only. 
Normally, the copper loss caused by the exciting cur- 
rent is extremely small, but under abnormal conditions 


it may be important. Both iron loss and copper loss 
appear as heat in the transformer. 

The iron loss in a transformer depends on the fre- 
quency of the circuit, the amount of iron in the trans- 
former and the density of magnetic flux in the iron. 
Flux density, in turn, depends on the voltage, fre- 
quency, area of cross-section of the transformer core 
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Fig. 2—Change in copper loss for 
change in load current 


and the number of turns in the windings. The curves, 
Fig. 1, show how the iron loss varies with a change of 
flux density in a good grade of transformer iron; 100 
per cent on the horizontal scale represents the flux 
density at which a typical 60-cycle distribution trans- 
former might be run. It will be noted that for small 
ranges of flux density the iron loss varies almost as the 
square of the flux density. For example, an increase in 
flux density from 100 to 110 per cent results in an 
increase in the iron losses from 100 to about 125 per 
cent. Ata given flux density the iron loss varies some- 
what faster than the frequency. On 25 cycles at 100 
per cent flux density the iron losses are only about 35 
per cent of what they are for 60 cycles and the same 
flux density. The iron loss does not change with a 
change in the load on the transformer, but remains 
constant as long as the primary voltage and frequency 
are not changed. 


TEMPERATURE OF TRANSFORMER COILS 


The energy in watts needed to circulate current 
through a resistance is the current squared, multiplied 
by the resistance and is shown in the curve, Fig. 2. 
For example, 120 per cent of normal current corre- 
sponds to 144 per cent of normal copper loss. 

Copper loss appears as heat in the transformer wind- 
ings. The oil in the transformer absorbs heat from the 
windings and transfers it to the tank wall, where it is 
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dissipated into the air. (This refers, of course, to a 
self-cooled transformer. If any other cooling system 
is used, the heat is transferred in the same way from 
the copper to the cooling system.) When this process 
has begun, the temperature of the windings increases 
until a balance is reached where the rate at which heat 
is generated in the transformer just equals the rate 
at which it is absorbed by the oil and dissipated from 
the tank. 

The final temperature that the coils will 
depends on four things: 

1. On the rate at which heat is generated; that is, 
on the copper loss. 

2. On the rate at which heat can be absorbed from 
the coils by the oil. The greater the area of coil 
surface exposed to oil for a given copper loss the more 
rapid the transfer of heat and the smaller the tempera- 
ture difference between the copper and the oil. 

3. On the rapidity with which the oil circulates. A 
transformer in oil of high viscosity will run hotter 
than in oil of low viscosity. 

4. On the area and condition of the tank surface from 
which the heat is dissipated to the air. 


reach 


LIMITS OF FULL-LOAD TEMPERATURE 


The rules of the American Institute of Electrical 
Engineers limit the full-load “observable” temperature 
rise of a transformer winding to 55 deg. C. above the 
surrounding air, and it is assumed that the air may 
have a temperature of 40 deg. C. The “observable” 
temperature is the maximum temperature that can be 
read on a thermometer placed against the coils, or 
calculated from the rise of resistance of the coil. An 
allowance of 10 deg. is made above this value for the 
the difference in temperature between the hottest spots 
inside the winding and the observable temperature. 
The actual allowable temperature of the hottest spot in 
the winding is therefore, 40 + 55 + 10 = 105 deg. C. 
This limit is fixed because it is the highest tempera- 
ture at which the transformer insulation can be per- 
manently relied upon. The important factor therefore 
is not the 55-deg. permissible rise, but the 105-deg. 
maximum copper temperature, and in an emergency it 
may be advisable to install a transformer with this 
in mind. For example, a transformer operating out of 
doors in the winter can safely carry more than its 
rated load because the surrounding temperature will 
not reach 40 deg. C. 

To estimate just how much additional load would be 
allowable, it would be necessary to know the relation 
of the copper loss and the iron loss and also the normal 
temperature drop from the copper to the oil. Then the 
temperature drop from copper to oil will be changed 
in proportion to the change in copper loss; and the 
temperature drop from oil to air will be changed in 
proportion to the change in the total loss. Not 
knowing these factors, it may be assumed that the total 
copper temperature above the air temperature is pro- 
portional to the copper loss. The error caused by this 
is on the safe side. 

For example, suppose that it is intended to operate a 
10-kva. transformer in a location where it is known 
that the surrounding temperature will not exceed 0 deg. 
C. (32 deg. F.), and it is desired to know how much 
load can be applied without overheating the windings. 
The allowable temperature rise in this case will be 105 
— 6 = 105, or 105 — 65 = 1.62 times normal, there- 
fore the load may be increased until the copper loss is 
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1.62 times normal. Since the copper loss increases as 
the square of the load, this means that the allowable 
load under these circumstances is \/1.62 times normal, 
or V1.62 &* 10 = 1.27 & 10 = 12.7 kva. Under these 
conditions, therefore, this transformer can safely carry 
12.7 kilovolt-amperes. 

Transformers should not be overloaded except in 
emergencies. An overload always increases the regula- 
tion of the transformer and thus tends to make the 
service unsatisfactory. There is also danger that the 
overload may not be removed when conditions change, 
that is, when the weather gets hot. The transformer 
may then be overheated and damaged. 

Another factor that may set a limit to the load on a 
transformer is the exciting current. This is the cur- 
rent in the primary winding which supplies the iron 
























































400 
+ 
2 
5300 
1S) 
“ ae 
c 
= 1 
g ée 
u) ! 
J 200}. ————} ——} ———} ff 
e / : 
| 
° ' 
= + 
Ge — a ae Se ae a re : 
° \ \ 
£ 100 | «a 
oO | ; 
[= t ‘ 
& 
{ 
0 : Pr 
a) 80 100 120 


Per Cent of Normal Flux Density 


Fig. 83—Change in flux density for 
change in exciting current 


loss, plus an out-of-phase current which is required to 
magnetize the iron. A typical exciting-current curve 
is shown in Fig. 3. The exciting current increases 
with the flux density more rapidly than the iron loss; 
and for high flux densities the increase is much more 
rapid than for low flux densities. Referring to the 
curve, it will be seen that a 5 per cent increase in 
flux density above the point marked 100 per cent cor- 
responds to an increase in the exciting current from 
100 to about 140, a change of 40 points, where a 5 per 
cent increase above the 110 per cent point corresponds 
to an increase in the exciting current from about 190 
to 270, an increase of 80 points. 

For a given flux density the exciting current in 
amperes does not depend on the frequency, but the 
exciting volt-amperes do. The normal exciting current 
of a distribution transformer may be 2 to 5 per cent 
of the transformer’s rated output, and may have,a 
power factor of 20 to 40 per cent. The exciting cur- 
rent, therefore, has little effect on the total current 
in the transformer, and its effect on the heating of the 
transformer is negligible, under normal conditions 
where the flux density in the core is reasonably low. 
If the voltage is increased or the frequency decreased 
so as to magnetize the core above the knee of the 
magnetization curve, the exciting current may repre- 
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sent a considerable percentage of the full-load current. 

Insulation is vital to the operation of a transformer. 
It must be strong and reliable, both electrically and 
mechanically, so as to stand up indefinitely against the 
conditions that it will meet in service. These condi- 
tions will probably include some jar and vibration 
and some abnormal voltages caused by accidents to 
the system, switching surges, and lightning disturb- 
ances, 

Transformer insulation is designed to withstand 
safely the voltage of the circuit on which it is intended 
to be used. An ample factor of safety is allowed, but 
it is not expected that the transformer will be used 
much above its rated voltage. About 10 per cent above 
rated voltage is as much as its insulation should be 
expected to stand continuously. 


CONNECTING TRANSFORMERS TO CIRCUITS OF OTHER 
THAN THEIR NORMAL VOLTAGE 


A few general conclusions about connecting trans- 
formers to circuits of other than their normal voltage 
and frequency can now be drawn. 

1. It is always safe to increase the frequency on a 
transformer at normal voltage. This causes a decrease 
in flux density and a decrease in iron loss and exciting 
current, and improves the efficiency of the transformer. 
Since normal current can be carried, the kva. rating 
of the transformer need not be changed. 

The reactance of the transformer will be increased 
with the frequency, and the regulation will therefore 
be poorer, especially at low power factors. 

2. The frequéncy may be decreased if the voltage 
is decreased in the same proportion. This leaves the 
flux density the same and results in lower iron loss 
and exciting current on account of the lower frequency. 
The ‘transformer is usually safe even if the iron loss 
and exciting current are increased slightly. For ex- 
ample, it is generally safe to use a 60-cycle transformer 
on a 25-cycle circuit if the voltage is one-half of normal. 
This means, of course, that the kilovolt-ampere output 
will be one-half of normal. 

3. The voltage applied to a transformer may be de- 
creased at normal frequency. With normal current 
this will decrease the kilovolt-ampere output approxi- 
mately as the voltage. 

4. The applied voltage should not be increased very 
much, regardless of frequency, on account of the insu- 
lation. 

RECONNECTING TRANSFORMERS 


The transformer applications considered thus far do 
not involve any change in connections inside the trans- 
former case. Some transformers are arranged for a 
change in internal connections toeadapt them to changed 
circuit conditions. 

Most standard distribution transformers are built 
with a secondary winding in two parts, so that they 
can be connected in series or in parallel. This con- 
nection is usually made between the low-voltage leads 
outside the case. Some of the older types had their 
secondary winding in four parts and were provided 
with a terminal block where the coils could be connected 
in groups of two in series or two in parallel. With the 
series connection the secondary voltages were 440 to 
220 and with the parallel connection 220 to 110 volts. 

One such arrangement is shown in Figs. 4 and 5. 
The parallel coil connection is shown in Fig. 4 and the 
series coil connection in Fig. 5. With either connec- 
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tion the groups can be connected in series or in par- 
allel by means of the four outside terminals to which 
one lead from each low-voltage coil connects. 

Some transformers also have taps or a_ series- 
parallel arrangement in their high-voltage windings. 
The diagram that accompanies the transformer always 
shows these connections and gives the necessary direc- 
tions for making them. 

If any reconnection of the transformer coils is con- 
sidered outside those shown in the diagram, it should 
be undertaken only after careful investigation, and 
usually only with the advice of the manufacturer. 
Otherwise, unexpected trouble may be encountered. 
For example, many core-type transformers are wound 
with one-half of the winding on each leg of the core, 
and a natural assumption would be that these two 
halves might be connected in parallel to adapt the 
transformer for half voltage. In many cases this 
assumption would be correct, and in other cases it 
might not be. If the transformer was designed for a 
high voltage, the ends of the high-voltage winding 
which are connected to the line are probably “padded.” 
That is, more insulation is put between turns in the 
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Figs. 4 and 5—Diagrams of transformer winding 
connections 


end coils than in the remainder of the winding so 
that the transformer can better withstand the voltage 
surges set up in the line by switching or by lightning. 
Now if this high-voltage winding is cut in two at the 
middle and connected in parallel, some of the unpadded 
turns are connected directly to the line. The insulation 
of these unpadded turns may be too weak to withstand 
the surge conditions of the line and an _ insulation 
failure may result. 


ScoTT CONNECTION MAY CAUSE TROUBLE 


Another apparently simple connection which may 
give trouble is the three-phase to two-phase, or “Scott” 
connection. This requires one transformer with a 
middle tap and one with an 86.6 per cent tap. For 
the latter a 90 per cent tap gives a fairly good approxi- 
mation, and it is frequently proposed to use two stand- 
ard transformers, one with a 90 per cent tap for the 
“teaser” and one with a special tap at its middle point 
for the “main.” If the two halves of the “main” trans- 
former winding are magnetically close together this 
arrangement is satisfactory, but if one-half is on one 
leg of a core-type transformer and the other half on 
the other leg, the impedance between them—that is, the 
impedance in the “teaser” circuit—will be so great that 
the regulation will be unsatisfactory. 

To summarize, it is often possible to meet an emer- 
gency by using transformers under conditions for 
which they were not designed. But to do so success- 
fully it is necessary to know what factors are to be 


changed and how these changes will affect the trans- 
former. 


844 


POWER 


Vol. 60, No. 22 


Fairmount Pumping Station and 
Hoisting Plant’ 


By L. A. QUAYLE, M.E. 


Chief Mechanical Engineer, 


( Yan heating new Fairmount pumping station 
and heating plant, situated 3} miles from and 
150 ft. above Lake Erie, has been constructed to 

meet the demand for an unusually varied service. Many 

of the features incorporated in its design and equip- 
ment present novel departures from conventional water- 
works and heating-plant practice. 

The rapid growth of Cleveland, with its correspond- 
ing rapid increase in water consumption, has necessi- 
tated the working out and carrying on of a program 
of water-works construction which will require the ex- 
penditure of approximately fifty million dollars between 
the years 1920 and 1940. Two long lake tunnels, three 
large pumping stations and filtration plants, two large 
reservoirs anc several hundred miles of trunk main 
extensions, are the principal works to be built during 
this twenty-year 


Cleveland Water Department 


known as the Euclid-105th Street business and resi- 
dence district. 

5. Supply steam at pressures varying from 8 to 10 lb. 
in quantities up to 15,000 lb. per min. to the pumping 
station and filtration plant for heating purposes, the 
several filtration plant buildings being approximately 
3,000 ft. from the station. 

6. Supply alternating-current to the pumping station 
and filtration plant buildings for lighting and power 
purposes at a maximum continuous rate of 400 kilo- 
watts. 

At the time this station was planned and its first 
equipment purchased, in the early part of 1922, there 
were no air preheaters on the market in this country, 
and very little information was available which could be 
used as a guide in making a decision as to its application 
to what is probably the 














period. In order to 
keep the pressure over 
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the total area supplied, 
now approximately 180 
square miles and vary- 
ing in elevation from 0 
to 677 ft. above lake 
level, the city and sub- 
urbs taken as a whole 
are divided into four 
pressure areas, desig- 
nated as “low service” 
and “first (second and 
third) high service.” 


LEVELAND’S New Fairmount Station is un- 

usual in many ways. The pump turbines 
operate at 300 lb. steam pressure and three of 
them are bled at 125 lb. gage. Boiler and engine- 
room auxiliaries are driven by water turbines 
with three independent sources of supply. A 
specially designed overhead bin makes provision 
for the easy transfer of coal from one section to 
another. A novel and simple type of air heater 
is used. The entire plant is operated from the 
main floor by a force of four men. 


boiler room yet con- 
structed and which 
could not embody ex- 
perimental applications 
such as are possible by 
the remodeling of an 
old plant when develop- 
ment work is carried 
on. The gain from the 
use of the preheaters, 
as shown by authentic 
tests in marine boiler 











The Fairmount pump- 








work and the experi- 
mental work done in 











ing station and heating 
plant is the first of the stations to be built in accordance 
with the twenty-year program, and it is designed to pump 
the maximum quantity of water that it is economical 
to distribute from this one .ocation, owing principally 
to the fact that it would be both difficult and uneconom- 
ical to lay more distributing mains to the centers of 
consumption of the various service districts. 

This station has six functions as follows: 

1. Pump raw water from the Fairmont reservoir 
(elevation 170 ft.), at a maximum rate of 200 m.g.p.d,.’ 
into Baldwin filtration plant mixing flume (elevation 
245.5 ft.). 

2. Pump filtered water from Baldwin reservoir into 
the first high-service district at a maximum rate of 
40 m.g.p.d. 

3. Pump filtered water from Baldwin reservoir into 
second high-service district at a maximum rate of 
60 m.g.p.d. 

4. Supply steam at pressures varying from 75 to 
125 lb. in quantities from 5,000 to 100,000 Ib. per hour 
to a municipal heating system, which covers what is 





*Mr. Quayle’s address, delivered at the Spring meeting of the 
A. S. M. E., has only recently been. reduced to writing. This ab- 
stract is confined mainly to the general description of the plant. 
Another will cover the detailed preliminary study of prime movers. 

“M.g.p.d.” is million gallons per day. 


one of our old plants, in 
which a preheater made of old boiler tubes and plates 
was used, led to the devising of a flue construction hav- 
ing incorporated in it a preheated intake-air passage as 
a part of the forced-draft blower inlet duct. 

The smoke flue is made of brick and tile with a thin 
steel plate separating the flue gases on their way to 
the stack from the preheated air on its way to the 
stoker blower inlet. Louvers in the preheater section 
control the distance the air travels over the steel plate, 
which in turn regulates its temperature. The air, 
which is drawn into the preheater louvere, has already 
been heated somewhat by the heat radiated from the 
boiler settings. 

The design of the overhead bunker with its coal- 
handling equipment, allows the transferring of the coal 
from one section to another by the pivoted bucket con- 
veyors. Approximately 80 per cent of the coal can flow 
by gravity through the boiler hopper spouts and 20 per 
cent can flow into the conveyors by gravity through 
the transfer spout. We thus have in effect a storage 
pile in our main coal bunker which can be transferred 
wherever it is needed at the rate of fifty tons per hour 
with no labor other than the regular conveyor attend- 
ant. An outside pile would be a nuisance here. 

By reason of the large seasonal variations in demand 
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for water, high- and low-pressure heating steam, the 
heat-balance problem required an unusual amount of 


study for its efficient solution. Reliability of the main 
and auxiliary equipment was of major importance, and 
in the design of the plant and selection of its equipment 
ease and economy of operation were carefully studied. 

In the main pumproom all operation is done from the 
main operating floor. The only auxiliary equipment in 
the entire plant below the main-pump, auxiliary, or 
boiler-room floors are the condensate pumps, of which 
each unit has one. These pumps are driven by water 
turbines varying in capacity from 1.7 to 3.5 hp., and are 
supplied with raw water under a head of 100 ft. from 
either one of three of the low-lift main units, and dis- 
charge against a head of twenty feet into the tunnel 
which connects Fairmount reservoir with the low-lift 
pumps. 

Should. all the raw-water pumps be shut down through 
a break in the main or other accident, a pressure- 
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It is interesting to note that even if the steam pres- 
sure in the plant went so low that no steam prime 
movers could operate, the boilers could be fed from 
the hydraulic turbine boiler-féed pump, and the stokers 
could be driven by the hydraulic turbine drives. 

Demand for high-pressure bleeder steam, which 
varies from none in the summer to 100,000 Ib. per hour 
on a .old winter day, is supplied to the heating system 
by any one of four bleeder turbines; and the demand 
for low-pressure steam for station heating and filtra- 
tion plant heating is supplied by two low-pressure 
bleeder turbines and also from two mixed-pressure tur- 
bines if these are in operation. 

The saving by using bleeder steam instead of taking 
the steam for heating out of the boilers and running 
the main unit straight condensing, will be approxi- 
mately $20,000 per year in 1935, when the station will 
have reached its maximum pumpage capacity. 

Since none of the condensate from the steam sent 
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Boiler Room Coal Bunker Track Hopper House 


Fig. 1—Cross-section of Fairmount station showing flue and air preheating system at left of boilers 


regulating valve on the first high-service system will 
open automatically and supply the necessary water for 
condensate-pump operation for the remaining five units. 
Should both the low-service and first high-service sup- 
ply fail, which is extremely unlikely, an automatic 
valve on the second high-service system will open and 
supply the water needed for condensate pump operation. 

Owing to the extreme simplicity and reliability and 
excellent economy of the hydraulic-turbine drive, the 
four stokers, two of the three oil pumps for the central 
oiling system, and one boiler-feed pump are also driven 
in this manner. The water turbines used are built 
from standard pump cases with suitably designed pro- 
pellers. On shop tests it was found that the efficiency 
of the water turbines for a given set of conditions was 
equal to or better than the corresponding pump effi- 
ciency. 

Another unusual feature of this station is tae loca- 
tion of all auxiliary equipment (except condensate pump 
and stoker drives) in an auxiliary room which is sepa- 
rated from the main pumproom by a series of open 
archways. 


into the municipal heating system is returned, the heat- 
ing of this makeup for the eight heating months be- 
comes an important item. 

As the makeup water varies in temperature from 33 
to 62 deg. with a weighted average of 41 deg. for the 
heating season, the heat in the exhaust steam from the 
main units, which otherwise is lost in the circulating 
water, is used to heat the makeup to approximatelv 
95 deg., from which temperature it is increased to 210 
or 220 deg. by the auxiliary exhaust and low-pressure 
bleeder steam. The heating through the low-tempera- 
ture range is accomplished by passing all the makeup 
water from the water softener through several rows 
of tubes in the top section of the condensers of three 
of the main units. These heaters heat both the con- 
densate of the turbine and the makeup water. 

The foundations of the building and pumping units 
are on shale and the stack foundation on rock. The 
entire substructure is of concrete, the superstructure 
of steel with brick curtain walls. 

Three of the eight main pumping units, two of 75 
m.g.p.d. and one of the 50 m.g.p.d., are supplied with 
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raw water by gravity from Fairmount reservoir and 
pump it into the filter plant, the total head on the 
pumps being approximately 80 ft. 

The two first high-service pumping units of 20 
m.g.p.d. capacity each, are supplied with filtered water 
from Baldwin reservoir, under a head of 78 ft. and dis- 
charge it into the first high-service reservoir against 
an average pressure of 213 feet. 

The three second high-service pumps of 20 m.g.p.d. 
capacity each are supplied with filtered water from 
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Fig. 2—Cross-section of double-impeller pump for 
high-pressure service 


Baldwin reservoir and discharge against a head of 
478 ft., making the total net head on the pumps of 
400 feet. 

The three raw-water pumps and the two first high- 
service pumps are of the single-stage double-suction 
type. 

Two single-stage pumps connected in series with the 
turbine would have been 41 ft. long, or would have 
required a ten-foot wider pumproom than the other five 
pumps. The bidders therefore were requested to bid. on 
pumps having two impellers in one casing. The pump 
developed by the DeLaval company for this service is 
shown in Fig. 2. The reduction gears for the eight 
pumping units are of the standard DeLaval design. 

Three of the eight turbines driving the pumps are 
designed to bleed steam out at a pressure of 125 Ib. 
gage, two to bleed steam out at a pressure of 3 to 
10 lb., and two to bleed steam either at 3 to 10 lb. in the 
winter or take auxiliary exhaust steam in the low- 
pressure stages at from 0 to 3 Ib. in the summer 
months. 

The turbine types are so arranged that one of each 
type required will be in service under the minimum 
pumpage conditions. No flyball or sliding weight type 
of governor with knife-edges to wear or with springs, 
is used on these turbines. Instead, the pressure-volume 
characteristics of the gear-type oil pump, driven from 
the turbine shaft, is used. It is believed that the gov- 
erning mechanism is as simple and practical an arrange- 
ment as has yet been devised for units of this size. 

In the cross-section of the plant, Fig. 1, the main 
features of the boiler-room and coal-bunker arrange- 
ment are shown. 

Coal is dumped out of the hopper cars into two 
concrete hoppers and conveyed by two steel apron con- 
veyors to two coal crushers, from which it flows by 
gravity into two pivoted bucket conveyors. The coal is 
weighed as the buckets carry it continuously over 


Blake-Dennison automatic scales; it is then discharged 
into the main coal bunkers, which have a capacity of 
3,350 tons level full, which is about fifteen days’ supply 
for a continuous heavy load. The coal flows by gravity 
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through the boiler hopper spouts, which are equipped 
with Bailey meters, into the stoker hoppers. 

The ash, after being ground by the clinker grinders, 
is discharged into the ash hoppers and then through 
hydraulic piston-operated gates into 30-cu.ft. indus- 
trial cars. 

These cars are run onto a hydraulic elevator which 
lifts them eight feet, and the ashes are then discharged 
into hoppers which feed them into pivot-bucket con- 
veyors, which in turn lift them to the ash bunker. 
The ashes are discharged by gravity through two hy- 
draulically operated gates into railroad cars or trucks. 

With coal at $3.50 per ton, Stirling-type boilers with- 
out either integral or separate economizers capitalized 
out to be the lowest bid. 

The boiler safety valves are set to blow off at 320 lb. 
and an average of 300 lb. is to be maintained at the 
turbine throttles. 

Four 10,000-sq.ft. boilers were selected instead of sev- 
eral smaller ones, since with softened water and proper 
furnace construction it should not be necessary to have 
a boiler down for cleaning or maintenance work more 
than a few days each year. 

Cleveland is only 135 miles from the center of the 
No. 8 Ohio coal fields, from which most of the water 
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Fig. 3—Cross-section of boiler (300 lb. steam pressure, 
150 deg. superheat, 10,012 sq.ft. heating surface, 
4,631 cu.ft. furnace volume) 


department’s coal is purchased. The coal used by all 
the water department plants is 1{-in. nut and slack, pur- 
chased on the B.t.u. basis, the following being the 
standard upon which the contract is based:  B.t.u.. 
12,600; ash, 12 per cent; moisture, 4 per cent; sulphur, 
33 per cent; average volatile matter, 35 per cent; aver- 
age fixed carbon, 49 per cent. Coal of these character- 
istics is comparatively low in cost, the average price 
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before the war being $1.60 per net ton delivered. The 
present cost is approximately twice as much. The type 
of stokers purchased and the boiler-setting design are 
based on the use of this coal. The cross-section of a 
boiler, stoker, clinker grinder, ash hopper, etc., is shown 
in Fig. 3. 

The boiler settings are 223 in. thick of solid firebrick. 
The combustion chambers are lined with thirteen inches 
of No. 1 Walsh or Farber brick, the outside nine inches 
of Dover Buckeye brick. Tops of the boilers are covered 
with Sil-o-Cel brick laid on edge. The lower parts of the 
furnaces are lined with non-clinkering air-cooled Drake 
or Bernitz block, air being supplied to these blocks from 
main air ducts through cast-iron boxes of Drake design 
or through carborundum blocks of Bernitz design. 
McLeod-Henry blocks are used above the air-cooled 
blocks for several courses on two of the furnaces. 

The Fairmount station stokers are 10-retort Riley 
underfeed, equipped with single-roll clinker grinders 
and high-side tuyeres. The stokers are driven by water 
turbines. A year’s service at Division station with a 
stoker equipped with high-side tuyeres showed a mate- 
rial reduction in side-wall maintenance-costs compared 
with the lower type. 

The stack, which is 200 ft. high and 13 ft. in diam- 
eter, is supported on a structural platform 43 ft. above 
the boiler room floor and 55 ft. above the footings. 

Looking forward to the time when coal will have 
increased in price to the point where economizers of 
an approved type can be purchased and maintained at 
a cost that will warrant their installation, the boiler 
room and its equipment have been designed to allow the 
installation of the economizers and fans with only minor 
changes at such time. 

Each of the two forced-draft blowers has a capacity 
of 82,000 cu.ft. per min. against 6-in. water pressure, 
which is sufficient to run three boilers at 225 per cent 
of rating with 60 per cent excess air. The blowers are 
the Buffalo-Forge Conoidal type and are driven by 
DeLaval non-condensing geared turbines. 


ZEOLITE SOFTENER USED 


Since none of the condensate from the steam sup- 
plied to the municipal heating system mains is returned 
to the station, the feed water makeup will at times 
amount to over 100,000 lb. per hour. Lake Erie water 
has slightly less than eight grains of hardness per gal- 
lon and can be softened to zero hardness by the use of 
Zeolite at a cost of regenerating of approximately 50 
cents per 100,000 Ib. The equipment selected is made 
by the Wayne Tank & Pump Co. and has a capacity of 
320,000 gal. in twenty-four hours. This department 
has had a Zeolite system for boiler-feed makeup in oper- 
ation for two years at Division station, and the results 
have been satisfactory. 

The feed-water heater is of the open type of cast- 
iron sectional construction, made in twin units and of 
Cookson design. A pressure varying from atmospheric 
to 10 lb. gage is maintained in the heater, depending on 
the season of the year. The exhaust from the steam- 
driven auxiliaries and the low-pressure bleeder turbines 
is discharged into a common header leading to the feed- 
water heater. 

High-pressure bleeder steam is not only available for 
the municipal heating system, but can also be used for 
heating the feed water in a closed heater after it has 
been heated by the open heater to a temperature of 
210 to 220 deg. The feed water can be raised in the 
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closed heater to temperatures exceeding 300 deg. by 
this method, with an increase in over-all plant economy 
of approximately 5 per cent. 

The three feed-water pumps are of the Reese-Ro- 
Turbo design. Two are driven by Kerr steam turbines 
and one by a Reese-Ro-Turbo hydraulic turbine, taking 
its water from a connection to the second high-service 
system. 

The hydraulic turbine used is a standard four-stage 
centrifugal pump, taking second high-service water at 
a pressure of 478 ft., piped to the suction connection, 
and the discharge connection is piped to discharge into 
Baldwin reservoir, giving a back pressure of 78 ft. 

The electric lighting and power system for the Fair- 
mount-Baldwin project will be supplied by two 200-kw. 
2,300-volt 80-per cent power factor three-phase 60-cycle 
turbo-generators driven by Kerr turbines. 


VACUUM CLEANER FOR FLUES AND BOILER TOPS 


In order that the tops of the boilers, smoke flue and 
other parts of the station may be kept clean with as 
little labor as possible, a vacuum cleaning system has 
been installed. 

All main units and most of the auxiliary equipment 
are lubricated from a central oiling system. 

Approximately 148 indicating or recording gages, 
meters and thermometers are required to give the 
proper indications and records for this plant. 

The steam-flow meters for the heating line are of the 
General Electric mechanical type. The _ boiler-feed 
meters are of the Builders’ Iron Foundry make. The 
indicating and recording gages are of the Foxboro make. 
All recording gages and meter charts are driven by 
Warren electric clocks. 


Hazards of Pulverized-Fuel 
Systems* 


By H. E. NEWELL AND ROBERT PALM 


Any material which is flammable will, when in the 
form of dust in suspension in the air, burn as a gas, 
provided the mixture of dust and air is one favorable 
to combustion; and the fact that the combustion of a 
pulverized fuel is similar to that of a gas, alone makes 
the use of pulverized fuel possible. If, when properly 
mixed with air, the pulverized fuel will burn as a gas 
in the combustion chamber, it is obvious that if 
liberated and permitted to be in suspension in the air 
in a room, ignition will result in a flash fire. If the 
amount of fuel and air in proper proportion is large 
and the room is relatively small and without means 
for adequately venting the abnormal pressure incident 
to rapid combustion, the result will be a dust explosion. 
Further, it is well established that the more finely 
material is divided, the greater the probability of 
spontaneous ignition. 

The principal installation features that minimize tne 
fire hazard and go far toward safeguarding life as 
well, are set forth in the following paragraphs: 

Segregation—Where practicable, the process of pul- 
verizing should be carried on in a separate detached 
building used for no other purpose, otherwise it should 
be carried on in a separate room or floor properly cut 
off from all other occupancies or processes. Unless 





*Abstract of paper to be presented at the annual meeting of 
the American Society of Mechanical Engineers. 
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located in the boiler room, driers should be similarly 
segregated. 

Construction—The building containing pulverizing 
equipment should be constructed of fire-resistive mate- 
terials and specially designed, first, to secure a 
minimum lodgment of dust; second, so that all interior 
parts of the buildings on which dust may lodge may 
be readily cleaned; and third, to relieve the force of an 
explosion through skylights, windows, or doors. 

In order to prevent accumulations of dust, it is 
advisable to so plan the design of the building and so 
shape structural members as to present the least pos- 
sible extent of surface on which dust can lie. 
Construction must be such that no resistance will be 
built up in the path of an explosion. 

Ventilation of Buildings and Apparatus—It is im- 
portant that all buildings or parts of buildings in which 
pulverizing processes are carried on, as well as all 
apparatus, be well ventilated to the outer air. The 
avoidance of dust in suspension can be secured only by 
maintaining all apparatus in a thoroughly dust-tight 
condition. 

Magnetic Separators—It is apparent that if during 
pulverizing a spark is created within the mill, there 
will be a possibility of ignition, with a resultant explo- 
sion. This hazard of course varies according to the 
type of mill employed. In the case where air separa- 
tion is employed, it is probably somewhat greater. In 
order to reduce this hazard it is important that a mag- 
netic separator be provided and installed ahead of the 
pulverizer. — 

Location and Arrangement of Driers—Driers are of 
three types, the direct and semi-indirect, both types 
being fired by a special drier furnace, and the indirect. 
The direct-fired type consists of a single shell and the 
semi-indirect, of a shell within a shell. In the case of 
the direct-fired drier the hot gases come in contact with 
the coal as they rise from the fire and enter the drier 
shell. This type is more hazardous as there is an 
increased probability of the fuel’s igniting and passing 
with the hot coals into the pulverizer feed bin. In 
the case of the semi-indirect-fired drier the coal being 
located in the space between the outer and inner shells, 
the hot gases enter the inner shell and travel the entire 
length of the drier before they turn and come back 
by way of the space between the outer and inner shells. 
It is only during the return of the gases that they 
come in contact with the fuel, and by that time they 
have been considerably cooled. In either case the hot 
gases are bypassed to a stack. The indirect drier, a 
more recent development, involves drying the coal by 
means of inert gases which are secured from the flues 
or by superheated steam. 

Regardless of the form of drying employed, it is im- 
portant that temperatures be controlled so as to avoid 
the possibility of the fuel within the drier becoming 
ignited. In general, driers should be of such a design 
that the gases of combustion of the heating unit shall 
not come in contact with the fuel within the drier 
except at a distance of at least half the length of the 
drier, and in no case within 18 feet of the fuel bed. 

If this type of drier is located within the pulver- 
izing department, it should be separated therefrom by 
means of a fire-resistive partition or provided with a 
protective covering or insulation that will withstand a 
one-hour fire test. As the general hazard of driers is 
comparable with that of a furnace, they may, as pre- 
viously inferred, be located in the boiler room. 

*‘ Bin Construction and Gaging Methods—Pulverized 
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fuel will flow practically as a liquid as the fine particles 
have no surface tension, thus making its confinement 
within a jointed container a difficult matter and neces- 
sitating joints of great tightness. Great care in the 
construction of bins is therefore of primary importance. 
Failure to take care of this feature of bin construction 
properly will likely cause trouble, as is indicated by the 
numerous small fires that have occurred due to leaky 
joints. It is also important that bins be adequately 
vented so as to prevent the building up of any pres- 
sures within them. Such vents should extend as 
directly as possible to the outside air and be arranged 
so as to prevent its entry into the bin. 


TYPES OF SYSTEMS 


Pulverized-fuel systems are of various types, but in 
general they may be arranged in three classes, as 
follows: 

Class A Systems. Indirect, or those in which the 
fuel is intimately mixed with air at the point or points 
where used and involving storage bins at points of 
consumption. 

From the standpoint of the fire hazard the good 
features of systems of this type include the strength 
and small size of fuel-delivery piping or other substan- 
tial ducts used to convey the fuel in a compact mass 
with only sufficient air in the piping to keep the mass 
in a liquid condition, and the practical elimination of 
danger of rupture of the piping or ducts. These 
features eliminate the explosion hazard and danger of 
sportscicous ignition within the transportation system. 

( ‘1ss B-Systems. Direct, or those in which the pul- 
vorized fuel is fed to a fan by which it is blown as a 
combustible mixture through large pipes to furnaces 
or other point of combustion. In the case of circulating 
systems of this class, the unused fuel is returned to 
the initial point to be again blown through the line. 
A variation of this type of system employs bins as 
substations from which the furnaces are fed; this 
arrangement has the tendency to minimize the inherent 
hazard of this system. 

There are certain undesirable features of such sys- 
tems which may be stated as follows: Lightness of 
pipe construction; large size of pipes employed, which 
increases the volumetric capacity of the system, and the 
fact that fuel and air within the piping constitute a 
more or less explosive mixture. There is also a distinct 
liability of silting up on the pipe interior and the 
consequent probability of spontaneous ignition within 
the piping system. Experience has also indicated that 
there is a possibility of the primary fans’ ceasing to 
operate while the secondary fans continue in operation. 

Unit System. Those in which the fuel is pulverized 
at or near the point or points of use and delivered 
directly from the pulverizer into the furnace by means 
of a fan or blower—which may be an integral part of 
the apparatus, the air being admitted in the appara- 
tus or in conjunction with the fuel. Bins are not 
employed. In systems of this type it is highly probable 
that the fuel will not be pulverized to the same degree 
of fineness as in the case of other systems. From the 
fire-hazard standpoint this is a good feature for the 
reason that greater resistance is offered to ignition. 
A feature of value is the relatively small amount of 
pipe and consequent reduction of volumetric capacity 
of the system. If long runs of pipes or ducts are used, 
the value of these safety features is largely offset and 
the general hazard materially increased. These sys- 
tems do not usually employ driers. 
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The Value of Exhaust Steam 


UPPOSE a company had a water power with a fall 
«J of two hundred and fifty feet to the mill, and an 
additional fall of fifteen feet below that level. 

Suppose it had use at the mill level, for washing and 
other purposes, for all of the water that the turbine 
would pass in generating the required amount of power. 

What would be thought of the good sense and sanity 
of a manager who would put the tailrace at the lower 
level and run all the water used by the turbine past the 
mill in order to utilize the additional fifteen feet of 
head, and allowed an almost equal amount of water to 
fall from the pond level to be used in the dyehouse or 
bleachery without doing any work? 

It would be all right if he had more water than he 
could possibly use—otherwise it would be an economic 
crime. 

Yet this is what is being done frequently and upon a 
large scale in power practice. 

Works that have use for large quantities of heat at 
or about atmospheric pressure instead of running their 
engines or turbines against that back pressure and 
keeping the heat at the level upon which it can be used, 
run it down to a condenser temperature of less than a 
hundred at which temperature it is of no use to any- 
body, to get the advantage of that additional fifteen 
pounds of pressure fall, and then burn coal under low- 
pressure boilers to make the heat (between eighty and 
ninety per cent of the whole) that the condensed steam 
would have supplied at atmospheric pressure. 

The advisability of doing this depends, of course, 
upon the proportion of the exhaust steam that is usable; 
and this depends as much upon the relative time of as 
upon the extent of the demand. The residual heat in 
the steam used to run the day load cannot be used to 
keep the mill warm over night or to heat it up before 
it starts in the morning. Steam used to run a lighting 
load at night is of no use for processes that are a part 
of the day’s work—unless some practicable form of 
storage is available. 

It used to be the practice in the New England textile 
mills to run one cylinder of a pair of engines condensing 
and the other non-condensing or one end of one cylinder 
condensing and the other against the required back 
pressure. When the compound came along, the required 
amount of process steam was taken out of the receiver 
between the two cylinders, allowing the rest to go to 
the condenser. In one case at least the low-pressure 
cylinder was smaller than the high, so little of the ex- 
haust steam remained to go through it to the condenser. 
Cases were not uncommon where engines exhausted 
into a back-pressure system out of which another en- 
gine took what steam was not used for heating or 
processes and worked it to the condenser level. 

The flexibility of the bleeder turbine offers abundant 
opportunities in this direction. 

Some operators are prejudiced against the use of 
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exhaust steam because they do not know how to use it. 
Fifty-pound steam will boil a vat in less time than 
five-pound steam only because the higher pressure will 
deliver a larger quantity of it in the same time. The 
temperature of both is the same the instant that they 
hit the water. With pipes able to deliver at the 
required rate under the lower pressure, exhaust steam 
would be just as satisfactory as “live” steam and a 
great deal cheaper. 


What of the Future? 


SOURCE of considerable speculation among engi- 

neers and scientists is a power supply for the 
future. The two chief sources of power now used are 
fuel and falling water. In certain sections that now 
depend largely on water power, it is predicted that at 
the present rate of development these resources will be 
completely utilized in less than thirty years. After 
this, future industrial development will depend upon 
high-priced imported fuel. 

As water power becomes more completely utilized, it 
is doubtful if the present rate of development will con- 
tinue in those sections where it is at present largely 
depended upon for a power supply. This is already 
beginning to be apparent in certain sections of the 
country richly endowed with so-called white coal. It is 
found that the nearer the complete utilization of these 
resources is reached, the less reliable they become as a 
power supply on account of droughts and other contin- 
gencies, and the more dependence must be placed upon 
steam power. This does not indicate that water power 
is going to be any less a factor in the future power 
supply. But it does mean postponing its complete 
utilization until power systems are of such size that 
they can economically absorb large blocks of inter- 
mittent power. 

There have been all kinds of predictions as to how 
long the fuel supply will last. The exhaustion of the 
oil supply has been set for the immediate future, but 
the discovery of new fields and the possibilities of 
finding other sources have given the supply a much 
longer lease of life than was originally expected. How- 
ever, what has happened to the natural-gas supply 
stands as a warning as to the fate of the crude oil 
resources. 

When it comes to coal, including all grades, the sup- 
ply is tremendous, although. the better grades are fast 
being depleted and their exhaustion has been predicted 
for no distant future. Of course the depletion of these 
resources cannot occur without seriously affecting in- 
dustrial progress, and this makes a cheap and depend- 
able power supply for the future of vast importance. 

Recent claims that one metal has been converted into 
another has aroused new interest and speculation in the 
possibility of utilizing the stored energy in the atom 
by its disintegration. But this is probably the most 
highly speculative of all proposed power supplies. Al- 



















































































































though the power of the wind, the tide and the direct 
rays of the sun have at present very limited commercial 
possibilities, particularly the last twos they have all 
been used in practice, which is something that cannot 
be said of the stored energy of the atom. The other 
most likely source of power is industrial alcohol. This 
can be made from almost any kind of vegetable matter. 
The vast tracts of waste land in the tropics, where 
vegetable growth is tremendously abundant, not con- 
sidering the possibilities in any part of the world that 
will support vegetation, make this source one of the 
most promising of the future. 

At present, water-power development has been only 
slightly scratched. Of an estimated world’s 450 million 
horsepower, only about twenty-five million have been 
developed. About twenty-five per cent of the total po- 
tential water power is in equatorial Africa on the Kongo 
River, but when the time arrives to make use of these 
vast resources, if the past is any indication, a way will 
be found to utilize these great water powers. The 
building and operation of the Panama Canal has shown 
that it is possible for the white man to live in the 
tropics, so that one of the greatest difficulties that may 
have existed to prevent a civilization developing where 
large sources of power are available in such countries 
has been solved. When some of these great water-power 
resources are converted into terms of kilowatt-hours, 
they become even more imposing than when expressed 
in potential horsepower and will be a greater factor in 
the future power supply than is now apparent. 


Will Higher Linings 
Increase Stack Draft? 


N A short article in the October 7 issue, N. T. Bourke, 

of Purdue University, presented some curves showing 
the actual gas temperatures at various heights in a brick 
stack. 

While the data were preliminary and incomplete, no 
gas analyses or rates of flow being given, the curves 
showed that the lining had a remarkable effect upon 
gas temperature. In a typical test where the gases 
entered the stack at 453 degrees, the temperature was 
practically the same at the top of the lining, forty-five 
feet above the roof. Immediately after passing the 
lining, the temperature began to fall at the rate of 
two degrees per foot. This fall, however, became less 
and less.rapid as the top of the chimney was 
approached. As a result, the drop in temperature in the 
first twenty feet above the top of the lining was more 
than half of the total drop from breeching connection 
to the top of the stack. The shape of the temperature 
curve beyond the top of the lining is about what would 
be expected on account of the reduction in temperature 
difference and pressure difference as the top is 
approached. 

On the whole, air infiltration seems to be a much 
more important factor than direct heat loss. The out- 
standing feature of these tests is the remarkable 
effectiveness of the lining in maintaining temperature. 

Mr. Bourke was asked for his opinion as to the 
primary cause of this effect and its probable influence 
on chimney design. His comments, as printed on 
page 855, are illuminating. It seems perfectly reasonable 
that most of the gases infiltrating through the setting 
should be drawn up through the air space rather than 
pass through the lining. This would explain the 
marked temperature dvop noted at the top of the lining. 
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It remains to be learned whether this sudden addition 
of cold gas is sufficient to bring the gas practically 
down to the temperature that would have existed if 
there had been no lining. 

As Mr. Burke points out, running the lining to the 
top of the chimney, if otherwise practicable, would 
remove the draft from the top of the air space and 
thus lead to direct infiltration through the lining. 
However, it might be advantageous to run linings 
higher than is now the custom. 

What is needed is a complete tabulation of tempera- 
tures and gas analyses, not only at various levels, but 
at points distributed over the cross-section of the stack 
and air space. Analysis of such data should quickly 
solve the riddle. Apparently the experimenters have 
such a detailed investigation in mind. 


Pipe Joints for Advanced 
Steam Conditions 


ECENT improvements in steam stations include a 

marked development in pipe joints, as testified by 
the recent standardization. As a result of caution in 
approaching the new conditions, it is not improbable 
that some virtues of well-known types may have been 
saerificed hy attempts to eliminate all possible faults. 
As expressed at a recent meeting of the Metropolitan 
Section of the A.S.M.E., it appears that much bunk is 
talked about pipe joints. 

The Van Stone type, for instance, has given excellent 
service for a long period of operation, and whether it 
should be superseded by the more inconvenient joints 
such as tongue-and-groove, etc., is open to question. 
Special designs to prevent possible leakage may intro- 
duce difficulties in erecting and dismantling. The work 
incident to disconnecting and erecting a joint which 
involves chipping off a welded section for separating 
the flanges by force, where time is a critical factor, may 
prove highly objectionable. 

The raised-face Van Stone joint, on the other hand, 
merely requires the gasket to be removed and replaced 
instead of the more elaborate operations, reducing de- 
lay toa minimum. Gasket materials for high pressures 
and temperatures are subject to conflicting opinions as 
to their applications for extreme conditions. Fibrous 
and metallic types both have their advocates and op- 
ponents, while elimination of both by substituting weld- 
ing appears to offer a simple means of solving the 
difficulty. 

A disadvantage of the raised-face joint, as cited be- 
fore the Prime Movers’ Committee, is that the gasket 
may be made to leak at a much lower steam pressure 
than would cause leaks in the recessed-face type of 
joint under similar gasket conditions. In the latter 
any gasket movement would tend to produce a wedging 
action so as to stop the leakage automatically. 

High gasket pressure, however, in a raised-face joint. 
may offset a tendency to leak. By concentrating the 
joint pressure around the periphery, this high unit 
pressure is attained on the gasket as well as producing 
a wedge-shaped gasket space. The latter may provide 
a wedging action tending to prevent leakage. Joints 
of the latter type with roughened faces are being util- 
ized at close to the maximum steam pressures and tem- 
peratures. It would seem well to weigh the effort 
involved in improving the Van Stone joint to meet more 
rigorous conditions against the inconvenience involved 
in radically different types. 
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Method of Phasing Out a Three-Phase 
Generator 


Before a generator may be parallel with the busbar 
or other unit in operation, it must be phased out to 
insure that its phase rotation is the same as that of 
the other units. This must be done apart from the 
synchronizing of the machine, which is usually done in 
only one phase. We recently installed a 5,000-kw. 
2,200-volt 60-cycle turbo-generator unit, and _ the 


method we used of phasing out the machine is illus- 
The method consists of connecting 


trated herewith. 
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When the phase relation is correct, the lamps grow 
bright or dark in unison 





a transformer across the open circuit of each phase at 
the oil switch and noting whether the lamps connected 
in the secondaries of the transformers grow bright and 
dark in unison or in succession. 

If the phase relations are correct, all lamps will grow 
bright or dark together, as there will always be the 
same difference of potential across the poles of the 
switch. Should there be any difference in the brilliance 
of the lamp, it indicates a crossed phase and two of 
the machine leads will have to be interchanged and the 
test applied as before. 

It is advisable when phasing out, and even when 
synchronizing, to check the synchroscope against the 
lamps to determine if the pointer is at the zero, or 
synchronizing point when the lamps are dark. 

From several years’ experience in operating switch- 
boards I strongly advocate the use of lamps as weil as a 
synchroscope to indicate the correct time to close the 























switch. We use lamps of the same type and voltage, 
one placed beside the synchroscope and one on each 
generator panel. In breaking in new operators, I have 
found that they can more readily judge the proper time 
to close the breaker by watching the lamp on the panel 
than the pointer on the synchroscope due to the time 
lag of the pointer. The synchroscope is used only for 
determining whether the incoming machine is running 
fast or slow and in getting the machine to the proper 
speed, but once the frequency is brought close enough 
to parallel the machines, the synchroscope is dis- 
regarded and the breaker closed as the lamps go dark. 
Chicago, lll. G. M. BROWN. 


A Sheet Steel Scraper for Valve Faces 


When scale accumulates on the faces of parts that 
must be kept clean to function properly, it is often diffi- 
cult to remove it without scratching the surface of the 
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Valve is revolved slowly with the hand and given a 
downward pressure 


metal. We have found that many small jobs of this 
kind can be scraped clean in a satisfactory manner by 
the use of a bench scraper as shown in the cut. This 
scraper was made up especially to scrape the faces of 
the valve shown. The underneath side is the face which 
is flat. 

The scraper 
steel cut out on the center 


is made from a single piece of sheet 
as illustrated and the two 
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sides turned up. The edges of the turned up pieces 
are the scraping edges, and to bring them parallel to 
the surface of the bench the ends of the plate are bent 
as shown. Two screws hold the scraper to the bench. 
In operation the stem of the valve is placed as far as 
possible up the V formed by the turned up edges and 
the valve is revolved with the fingers, with, at the same 
time, a downward pressure. The sharp edges of the 
scraper cut off the scale but do not cut the metal. 
Montreal, Quebec. HARRY MOORE. 


Chain Grate vs. Underfeed Stokers 
for Lignite Coal 


The company with which I am connected has under 
consideration the building of a new mill and power 
plant in a section of the country adjacent to the lignite 
coal fields. The company plans to use the lignite for 
fuel, but just which type of stokers will be installed is 
still undecided. It is estimated that the normal load 
of the boiler plant will be around 50,000 lb. of steam an 
hour. The proximate analysis of the coal that will 
be burned is as follows: Moisture, 29 per cent; fixed 
carbon, 31; volatile matter, 30; ash, 10 per cent. The 
heat value as received is around 7,000 B.t.u. 

From my experience in handling free-burning coals 
I favor the installation of four 5,000-sq.ft. boilers 
equipped with an oversize chain grate to operate with 
natural draft. This arrangement would permit oper- 
ating three boilers at about normal rating and leave 
one as a spare. The management, however, is inclined 
to favor the installation of three boilers equipped with 
underfeed stokers to operate on forced draft. In this 
case two boilers would be operated at about 160 per 
cent of rating. 

From previous experiences in burning this class of 
fuel I doubt the possibility of getting this rating out 
of the boilers unless they are considerably over- 
stokered. Further, I have found it extremely difficult 
to maintain a uniform fuel bed when using forced draft 
owing to the coal being free-burning and not having 
any coking properties. 

Undoubtedly, there are some readers who have had 
extensive experience with both types of stokers on this 
kind of coal, and their discussions in Power may prove 
valuable not only to us but to others as well. 

New York City. G. B. THOMAS. 


Method of Replacing Piston Rings 
on Unaflow Engine 


In an article in the June 10 issue of Power I 
described and illustrated a method of removing the 
cylinder head and piston of a 1,000-hp. unaflow engine 
in a plant of which I had charge. In the article men- 
tioned, a timber framework from which an I-beam was 
suspended for transporting the head, piston, etc., ahead, 
out of cylinder was illustrated. This arrangement 
provided for carrying the piston and rod out of the 
cylinder far enough to permit passing the new rings 
over the end of rod, as shown in Fig. 1. On this par- 
ticular engine the piston is 24 in. in diameter and 32 in. 
long with three rings at each end. The most practical 
way of renewing the rings is to pass them over the rod, 
then over the entire length of piston with three pieces 
of band iron, as illustrated in Fig. 1, to keep them 
from dropping into the first grooves. 

Recently, I have been in contact with a plant where 
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the same type and size of engine is in operation. A 
section of one of the rings recently removed from the 
engine is shown in Fig. 2. These rings, when new, 
are 3 in. square. The rings that were removed from 
the engine were worn considerably at a point 90 deg. 
from the split, as shown. Some of the rings were so 
thin that they broke into small pieces and passed out 
through the central exhaust ports to the exhaust line. 

Upon inquiring how the rings were inserted, I was 
told that they were pulled apart at the split and passed 
over the piston rod (which is 64 in. in diameter) as 
shown in Fig. 3. I am of the opinion that the force 
applied in spreading the rings sprung them out of 
truth and made them wear unevenly. 

The roof structure in this engine room is very 
rigid, and a long beam bolted to the roof girders over the 


__ Fig.1, Piston Rod withdrawn from 
_ Grinder head Cylinder and Ring placed over end of Rod 








Fig.4, Top plan of Keeper 




















Fig.3, potion, | method of placing 
ing over Piston Rod 


Fig.5, Bottom plan of Keeper 


Fig. 2 Shows Wear on Ring that 
was spread to pass over Rod 


Fig.7, Lugs on Ring enter 
recess in Keeperplug 


Figs. 1 to 8—Showing method of replacing piston rings 
also details of installation 


entire length of the engine is a permanent fixture, but 
it does not extend far enough ahead of the engine, 
and when the piston is out of the cylinder, the trolleys 
are at the end of the beam, consequently the rings were 
put in by springing the ends over the rod. 

In this particular engine six holes 2 in. in diameter 
and 1? in. deep are drilled into the bottom of the 
piston into which keepers, as shown in Figs. 4 and 5, 
are inserted with a coil spring below to give the rings 
a slight pressure on the cylinder wall. The keepers are 
slotted for the rings, and at the bottom of the slot a 
recess is milled out into which the lugs on the ring 
enter. An assembly of the ring, keeper and spring is 
shown in Fig. 8. These pistons have a speed of 900 ft. 
per min. In one case I found the rings stuck in the 
grooves by a hard carbon deposit, evidently from 
the use of a poor grade of cylinder oil. 

Cincinnati, Ohio. ANTHONY A. FETTE. 
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How Much Does the Water Level Drop? 


In the Nov. 4 issue Guy B. Randall asks a question, 
referring to the effect on the water level of closing the 
damper suddenly when the boiler is steaming at 200 


per cent of normal rating. Information on this subject 
may be had from power-plant engineers who have 
observed this phenomenon. Meanwhile I wish to offer 
a solution of the problem based on theory, which may 
have some interest as a plausible answer to the 
question. 

The solution will be worked out for four types of 
boilers—horizontal-return-tubular, cross-drum, straight- 
drum, and Stirling—all of 1,000 sq.ft. of heating surface, 
operating at 200 per cent of rating at 125 lb. gage pres- 
sure. The weight of steam leaving the boiler per hour 
will be approximately 6,000 lb. The volume of this 
steam is computed from the steam tables at 5.32 cu.ft. 
per second. 

It can be assumed that, in each of the different types 
of boilers, 5.82 cu.ft. of steam per second are passing 
up through the water in the form of bubbles and are 
liberated at the water surface. The drop of water 
level will be caused by the disappearance of the bubbles, 
and the amount of drop will be dependent on the total 
volume of steam bubbles present in the water at one 
time. It will be necessary to assume the water-liberat- 
ing surface of each of the types of boilers, for which 
the following figures may be used: Horizontal-return- 
tubular, 84 sq.ft; cross-drum, 24; straight-drum, 54; 
Stirling, 54 sq.ft. The steam bubbles form on the hot 
surfaces and travel upward with a velocity whose value 
is unknown. A guess will be made at this velocity as 
two feet per second. The average distance the bubbles 
must travel through the water can be assumed approxi- 
mately as follows: Horizontal-return-tubular, 3 ft.; 
cross and straight drum, 4 ft.; Stirling, 6 ft. The 
time that the bubbles remain in the water can be com- 
puted by dividing the distance by the assumed velocity. 
For the assumptions just given the time is: Horizontal- 
return-tubular, 1.5 sec.; cross-drum and straight-drum, 
2; Stirling, 3 sec. 

The volume of steam present in the water can be 
computed by multiplying the cubic feet formed per 
second by the time in seconds. Using the values just 
worked out, the results are: Horizontal-return-tubular, 
8 cu.ft.; cross-drum and straight-drum, 10.7 cu.ft.; 
Stirling, 16 cu.ft. Assuming all the steam bubbles 
combined in a single layer of cross-section equal to 
the water liberating surface, the vertical height of this 
layer can be computed by dividing the steam volume in 
cubic feet by the water-liberating surface in square 
feet. This computation leads to the following results 
for the different boilers, the height being expressed in 
inches: Horizontal-return-tubular, 1.1; cross-drum, 5.3; 
straight-drum, 2.4; Stirling, 3.6. 

From these figures it can be predicted that the water 
level in the different boilers will drop from 1.1 to 
5.38 in. under the conditions mentioned, the smallest 








drop being in the horizontal-return-tubular boiler and 
the greatest in the cross-drum boiler. 
The computed values are only approximations and 
are not valid until verified by experience. My experi- 
ence is limited to observation of a battery of hand-fired 
cross-drum boilers. These boilers were fitted with feed- 
water regulators which maintained a steady level near 
the middle of the glass. The only exception was noted 
after cleaning a fire, when the water would rise to the 
top of the water column and blow the high-water alarm 
for several minutes provided the damper was open. 
The explanation is that when the boiler began to steam 
hard with a clean fire, the pressure of steam bubbles 
displaced the water and raised its level. The rise of 
level was at least equal to the drop just figured out 
for the cross-drum boiler, hence in a general way con- 
firms the computed results. EK. H. Lockwoop, 
Assoc. Professor of Mech. Engr., 
New Haven, Conn. Yale University. 


Public vs. Private Ownership 


I read with interest the “Foreword” in the Oct. 7 
issue on “Public vs. Private Ownership.” The theory of 
public ownership is that the profits accruing from the 
operation of public enterprises will revert to the public 
dependent on them; and also that the publicly owned 
and managed enterprises can be more economically 
built than the privately owned ones can. Practically 
speaking, neither of these things happens. 

As to the profits accruing to the dependent public, 
there are usually no profits when all costs are counted, 
because most of our publicly managed properties have 
no real profits; and they usually show poorer financial 
statements from year to year. We have only to look at 
our tax rolls to realize this. The larger our cities’, 
states’ and country’s businesses get, the higher the 
taxes become. In other words, there seems to be 
nothing gained in increased volume of business with 
respect to reduction in operating expenses, 

As to purchasing in connection with publicly owned 
enterprises, the prices paid are nearly always higher 
than would be the case in private transactions. Fur- 
thermore, in public work all purchases or contracts of 
any considerable magnitude must be made by publicly 
advertised competitive bidding, and the contracts must 
go to the lowest responsible bidder. 

Frequently, the lowest bid is not the best buy, and 
it is not unusual to find that an inferior grade of goods 
is being furnished. This is particularly true with re- 
spect to problems involved in engineering matters of a 
complicated nature, such as those which have much to 
do with all our public utilities. 

Much of the agitation for public ownership of utili- 
ties comes from the fact that most of our water utili- 
ties are publicly owned. These, in many cases, have 


been successful because all that has been required to 
make them so, was to furnish the water and distribute 
It sold itself and the loss of a customer is an 
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unheard-of incident. The other public services are not 
in the same class. They need special training and much 
of it. They require a high degree of salesmanship to 
get rid of the goods at satisfactory prices. 

As the engineers of the country get into politics more 
actively, the many notions now believed as sound about 
the wisdom of public ownership will undoubtedly dis- 
appear. EGBERT DOUGLAS, 
Milwaukee, Wis. Consulting Engineer. 


Diesel Engine with Precompressor and 
Exhaust Turbine 


Reference is made to two kinds of results as to fuel 
economy in the article entitled “Diesel Engine with 
Precompressor and Exhaust Turbine,” in the Oct. 28 
issue. 

The delivery of a supercharge of air before com- 
pression starts will result in the attainment of the 
compression pressure and temperature with a larger 
volume of air at the end of the compression stroke, 
which means that a larger volume of fuel can be in- 
jected, with increased power for a given bore and 
stroke. 

To illustrate the result due to incomplete air volume, 
the usual semi-Diesel two-stroke-cycle crankcase-com- 
pression engine is an example where limited power for 
a given bore and stroke results. This is due to excessive 
crankcase clearance, resulting in low pumping efficiency 
with a corresponding low air volume. If we assume 
that the volume of air transferred is 80 per cent of the 
piston displacement, it follows that 20 per cent of the 
compression stroke is lost, so that what can be used 
must be compressed to the point where ignition takes 
place and its volume will determine the amount of fuel 
that can be injected. 

To compensate for this low air supply, it fol'ows that 
the volume of the combustion space must be reduced to 
obtain the necessary temperature and the air present 
‘etermines the amount of fuel that can be efficiently 
injected, and again the expansion ratio will determine 
the terminal pressure, which should be low if full ad- 
vantage is taken of the heat of combustion. 

There is no question as to the value of precompres- 
sion in increasing the power for a given size unit, but 
it is not desirable where the volume of the clearance 
space has been determined on the basis of a pumping 
efficiency of 80 per cent. 

To increase the volume of air by a supercharge would 
mean increased compression pressure to the point where 
the ignition temperature would be attained prema- 
turely. It is possible to operate on a supercharge and 
with a gain in power; due to the capacity of the addi- 
tional air there can be a larger volume of fuel injected 
per stroke. This is possible provided the clearance 
volume is increased so that the proper compression and 
temperature are attained without danger of preignition. 

Increased compression due to additional air will also 
increase the temperature of the piston, which will tend 
to make matters still worse, so that due care must be 
taken to keep under the limit on endurance and thus 
avoid what may prove to be a costly experiment. 

The use of an exhaust turbine to operate a super- 
charger seems to be practical when applied to an aéro 
engine. Where there are a number of cylinders, the 
exhaust pressure and flow should be reasonably steady 
‘ and the supercharge should increase with the power 
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being developed. It would seem that such an arrange- 
ment is ideal in that it is self regulating at all loads. 

It is a recognized fact that a two-stroke-cycle engine 
does not “lie down” when overloaded to the point where 
the speed may drop. It is then that the exhaust in- 
ertia is more potent. As a result an exhaust turbine 
will deliver more power, resulting in a larger super- 
charge volume. 

In the case of a two-stroke-cycle crankcase-compres- 
sion engine the loss due to excessive exhaust port lead 
can be utilized during the exhaust period, while the 
loss due to late closing may be compensated for by an 
exhaust-turbine-operated precompressor or blower sup- 
plying the air for scavenging, plus a supercharge, which 
is necessary because of the low pumping efficiency 
caused by excessive crankcase clearance. 

It is believed that the power output will be increased 
owing to precompression and that useful work can be 
done by the exhaust, which is otherwise lost. 

Cleveland, Ohio. JAMES MCINTOSH. 


Pulverized-Coal Boiler Performance 
Brunot Island Power Statiou 


Doubtless many readers of Power have been inter- 
ested in L. W. Heller’s article in the Oct. 14 issue, en- 
titled ‘‘Pulverized-Coal Boiler Performance, Brunot 
Island Power Station.” 

Frankly speaking, this letter is written in a spirit 
of inquiry, as there are several points on which I, 
and probably others, would like further enlightenment. 

In the first place, it should be pointed out that the 
stokers with which comparison is made, were installed, 
three in 1916, three in 1917 and thirteen in 1919, and 
are an old design of underfeed stoker, whereas pre- 
sumably the pulverized-fuel installation is of the latest 
and most improved type. 

Taking the points up in the order in which they are 
cited in the article, I should like more detailed infor- 
mation on the following: 

1. It is stated that “comparatively high efficiency can 
be attained without the employment of highiy skilled 
operators.” Will Mr. Heller please elaborate on this 
point. The inference is that stoker operation requires 
more highly skilled attendance than does pulverized-fuel 
installations. This statement seems to me somewhat 
misleading, for how is it possible for Mr. Heller to 
draw any conclusions on this point, when, as I under- 
stand it, his station is completely stoker-fired except for 
one pulverized-fuel fired boiler? 

2. It is also stated that “it was desirable to make 
physical changes of an experimental nature to the equip- 
ment or furnace.” Doubtless these changes were of 
necessity chargeable to development, but the charges 
must have been absorbed either by the customer or 
manufacturer and, moreover, represent loss of capacity 
when the boiler was off the line to make such changes. 

3. It is further pointed out that the figures given in 
the table are gross efficiencies and do not include power 
for pulverizing. Will not Mr. Heller supply figures 
showing the kilowatt-hours per ton for all the power- 
consuming units both for stoker-fired and the pulver- 
ized-fuel fired boiler? I might mention that 22 kw.-hr. 
(taken from the curve, Fig. 4) for stoker motors and 
other auxiliaries with a stoker-fired boiler of 8,220 sq.ft. 
of heating surface at 200 per cent of rating is higher 
than any figure I have vet seen. Also, it is commonly 
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accepted practice to supply in an article of this char- 
acter, sufficient detailed information so that a heat 
balance can be readily calculated. Therefore, will not 
Mr. Heller either publish these data or else a heat 
balance computed from such data? 

4. I notice that the furnace volume above the water 
screen is now 3,700 cu.ft., whereas in the stoker-fired 
unit the furnace volume is 2,100 cu.ft. This repre- 
sents an increase of 76 per cent. Why should not the 
stoker-fired units be accorded the same advantageous 
combustion conditions? 

5. Moreover, as I understand the furnace design of 
this particular boiler, the furnace walls are air cooled, 
the air being subsequently used for combustion. If 
this is correct, I should like to know if the stoker 
installation also has the advantage of preheated air. 

6. I am also interested in the inference that auto- 
matic boiler control lends itself better to pulverized fuel 
than to stoker-fired boilers. 

7. The article says that “the tubes of this (pulver- 
ized-coal fired) boiler are not subjected to the same 
accumulation of slag, ash and soot that occurs with a 
stoker-fired furnace.” How is this possible, in view of 
the fact that the manufacturers of pulverized-fuel 
equipment freely admit that from 30 to 75 per cent of 
the ash passes through the boiler? This ash, subse- 
quently, is deposited in the gas passages and at the 
base of the chimney or is dissipated into the at- 
mosphere, finally settling on the surrounding country. 

8. I notice that Mr. Heller says that “with pulverized 
coal it is possible to control the proportion of fuel and 
air and thereby secure the excess air or CO, desired.” 
It is possible to do the same thing with underfeed 
stokers. The percentage of CO, maintained is largely 
a question of the life and maintenance of furnace re- 
fractories and has little if any bearing on the method 
of combustion. In fact, I know of one large pulverized- 
fuel installation where it was necessary to reduce the 
percentage of CO, from 15 to 13.5 due to melting of 
the brickwork at the higher value. 

New York City. W. V. A. KEMP, 
American Engineering Co. 


Chimney Linings and Air Infiltration 


In an article on “Rational Chimney Design,” in the 
Oct. 7, issue, the writer gave a series of chimney tem- 
perature gradient curves (reproduced here) and called 
attention to the evident influence of the chimney lining 
on the temperature of the chimney gases. 

This influence is evidenced in the reversal of curva- 
ture of the temperature gradient, the curve being con- 
cave downward in the region of the lining and concave 
upward in the unlined section. The exact curvature at 
the point of reversal is, of course, largely a matter of 
conjecture and can be established definitely only by fur- 
ther experiment, but there seems to be good reason to 
believe that the curves as drawn are nearly correct. 
A reversal of curvature certainly occurs in the region of 
the lining, and it is a valid conclusion that the lining 
is the cause of this reversal. 

The progressive drop in temperature of gases up a 
chimney is due to two factors—loss of heat by radiation 
and dilution of gas by air infiltration. Since the rate 
of temperature drop is less in the region of the lining 
than above, the lining must reduce either the loss of 
heat by radiation or the air infiltration, or both. That 
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the radiation loss is reduced needs no argument. 


The 
author believes that the air infiltration is also reduced. 


It is probable that a slight vacuum exists in the space 


between the lining and the chimney. This vacuum will 
have a value intermediate between the chimney draft 
in the region of the lining and the chimney draft im- 
mediately above the lining—a value dependent on the 
existence and effectiveness of a seal betweene chimney 
and lining at the top of the lining. 

The rate of air infiltration depends upon the thick- 
ness of the wall, its material and construction, and the 
draft. Consequently, the infiltration through the chim- 
ney into the space between chimney and lining will be 
reduced in an amount proportional to the ratio between 
the draft in this space and the draft in the chimney. 
The infiltration from this space through the lining wilil 
depend on the difference between the chimney draft and 
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the draft between lining and chimney and as this dif- 
ference in draft is small, will probably be low. 

It seems probable that more air will infiltrate through 
the chimney than through the lining. The excess will 
pass up the lining space and be discharged into the 
chimney at the top of the lining. As a result the gas 
temperature will be nearly constant in the region of the 
lining and will drop sharply as soon as the lining is 
passed. 

If further experiments confirm this theory—and it is 
so far only a theory—then it would certainly seem 
advisable to carry the linings of chimneys higher than 
is the present practice. A greater draft for a given 
height could thereby be obtained. However, there is 
a distinct limit to this expedient, as the lining must not 
be carried to such a height that the draft above is in- 
sufficient to draw all the infiltrating air from the lining 
space. The air infiltrating through the chimney would 
then infiltrate through the lining also, and the situation 
would be unchanged. 

The truth of this theory can be easily established 
by taking CO: as well as temperature readings. It is 
hoped that such data will soon be available. Early 
experiments, of course, do little more than indicate 
the need of other and more comprehensive ones. All 


that can be claimed so far is, as was pointed out in the 
first article, that facilities for thorough chimney testing 
now exist, that accurate chimney data will soon be 
available, and that rational chimney design is near at 
hand. 

Purdue University, Lafayette, Ind. 


N. T. BOURKE. 
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Flooding of Low-Pressure Radiator 


What causes water to be discharged from the auto- 
matic air valve of a one-pipe low pressure steam-heating 
system, and how can the trouble be remedied? 

S.C. P. 

The water vented by the air valve consists mainly of 
condensate backed up from other radiators, or the pip- 
ing system, in which the steam pressure combined with 
hydrostatic pressure of discharged condensate is greater 
than the combined pressure from the flooded radiator 
at the point of its connection with the supply. In a 
low-pressure apparatus, in which the piping system is 
fairly well designed and placed in other respects, the 
trouble complained of usually can be remedied by hav- 
ing the connection for the radiator drop independently 
two or three feet before it is joined to a riser, supply 
main or pipe that supplies another radiator. The 
greater the independent drop of the connection the more 
positive the drainage of the radiator. 


Effect of Wear on Turning Down Crankpin 
or Crosshead Pin 


How is the piston clearance of an engine affected by 
wear or turning down the crankpin or crosshead pin? 
F.G.S. 
If lost motion of the connecting-rod brasses is not 
taken up, the piston clearance at both ends of the stroke 
will be reduced. When, by keying up a connecting-rod 
brass, the movable half is carried away from the middle 
of the connecting rod, the rod measurement, center to 
center of crank and crosshead pins, becomes lengthened 
with reduction of the piston clearance in the head end 
of the cylinder and increase of the piston clearance in 
the crank end. But when, by keying, the movable half of 
the brass is carried nearer the middle of the connecting 
rod, that shortens the rod, center to center of pins, with 
reduction of piston clearance on the crank end and 
increase of the clearance in the head end of the cyl- 
inder. 


Saving from Returning Condensate to Boiler 


Steam used for heating a large office building is 
generated at the pressure of 150 lb. gage and the con- 
densate is discharged to the sewer at the temperature 
of 190 deg. F. The temperature of the makeup water 
required is 42 deg. F. What would be the saving if the 
condensate is returned to the boiler? W.S. 

One pound (weight) of dry saturated steam at the 
pressure of 150 lb. gage, or 165 Ib. per sq.in. absolute, 
contains 1,195 B.t.u. above 32 deg. F. Assuming that 
the makeup water is fed directly to the boiler at the 
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temperature of 42 deg. F., each pound of steam supplied 
to the building requires 1,195 — (42 — 32) = 1,185 
B.t.u. If the condensate is returned to the boiler at 
the temperature of 190 deg. F., then for each pound 
of steam supplied to the building the boiler would need 
to supply 190 — 42 — 148 B.t.u. less, and using fuel 
containing the same number of B.t.u. per pound with 
the same boiler and furnace efficiency, the saving 
148 & 100 _ 

1185 — 
quired for steam supplied to the building. 


would be 12.4 per cent of fuel re- 


Corrosion of Boilers 


What causes corrosion and pitting of boilers and what 
influence has ordinary boiler scale in production of 
corrosion? E.C. 

Corrosion generally is caused by the presence of a 
free acid in the feed water. The free acid may result 
from the supply of water being contaminated, or by 
adulterants in the cylinder oil used in a plant finding 
their way into the boiler, or from splitting up of cer- 
tain salts in the water. The presence of air also causes 
corrosion, especially in the steam space of a boiler. 
All water contains more or less air, which is liberated 
when the water is heated and which attacks metallic 
surfaces. Air absorbed in water is more active as a 
corrosive than free air, probably because more oxygen 
than nitrogen is absorbed by the water. Carbonate 
and sulphate of lime, which are ordinary ingredients 
of boiler scale, have little or no direct corrosive action 
unless the scale becomes so thick as to cause over- 
heating. A thin coating of these salts hinders cor- 
rosion, and in some cases when the boiler feed water 
is pure, the corrosion may be arrested by giving the 
interior of the boiler a lime wash. Another cause of 
pitting and corrosion is electrolytic action due to stray 


electric currents or galvanic action set up within the 
boiler. 


Horsepower of Adjustable-Speed Shunt Motor 


Would a shunt-wound direct-current motor develop a 
greater horsepower for a given temperature rise when 
running at high speed than at low speed? Control by 
inserting resistance in the field circuit is assumed. 

H. D.C. 

A shunt motor will develop practically the same horse- 
power at high speed as it does at low speed when the 
speed change is obtained by varying the strength of 
the fields. The horsepower of a motor varies as the 
product of the torque and speed. Assume that a 10-hp. 
shunt motor operates at 200 r.p.m. and at this speed 
the motor takes 36 amperes in the armature. To double 
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the speed it will be necessary to reduce the field strength 
by one-half; therefore with the sarae armature current, 
the torque will be only one-half, since the torque varies 
as the product of the armature current and the lines of 
force in the field poles. The torque has been reduced 
by one-half and the speed doubled, therefore, the prod- 
uct of torque and revolutions per minute at high speed 
will be the same as the product of torque and speed at 
slow speed. For this reason the horsepower remains 
practically constant, but the torque varies inversely 
as the speed. 

There are other factors that enter into this problem, 
that have a tendency to change the results slightly, but 
assuming the horsepower to be constant is close enough 
for practical purposes. Reducing the current in the 
field coils so as to obtain double speed, probably will 
reduce the heating in the coils to about one-sixth of 
what it was at the slow speed. The increased speed 
of the motor will tend to improve the ventilation and 
reduce the temperature of the machine. On the other 
hand, the windage and friction losses are increased, 
which, for a given output of the armature, will require 
a slight increase in the current. This increase in cur- 
rent will tend to increase the motor’s temperature. 
However, for a given output the motor probably will 
operate at a slightly lower temperature at high speed 
than it does at low speed, but this will not be sufficient 
to produce any material difference in the rating of the 
machine. 


Steam Discharged Through Header 


How many cubic feet of steam at 100 lb. gage would 
be delivered per hour when discharged through a 6-in. 
header? E.A. 

The discharge depends on the length of the pipe and 
drop in pressure as well as the initial pressure and size 
of the pipe. 

The formula most generally accepted for the flow of 
steam in pipes is, 


D ig 
w= 87 [POS 
(14+ "7) 24 





where 
w = Weight of steam passing in pounds per minute; 
p == The difference in pressure between the pres- 
sure at the entrance and exit end of the pipe; 
D = Density of steam, or weight per cubic foot, 


taken as the mean density at the initial and 
final pressures; 
d = Internal diameter of pipe in inches; 

L = Length of pipe in feet. 

Suppose p, the difference or drop in pressure, is 5 Ib. 
per sq.in. and the length L of the header is 30 ft. 
The density of steam at 100 lb. gage, or 115 Ib. abso- 
lute, is 0.2577 and at 95 Ib. gage, or 110 lb. absolute, 
it is 0.2472, making D the mean density — 0.2524. 
The actual internal diameter of commercial 6-in. steam 
pipe is 6.065 in., and by substituting these values the 
formula becomes 
w= §7 cual — or = 1,279 lb. per min. 

V (1 + ges) 8° 

As the density of steam at the pressure of 100 lb. 
gage is 0.2577 lb. per cu.ft., the volume of steam re- 
ceived by the header at the initial pressure of 100 Ib. 
gage would be 1,279 ~ 0.2577 = 4,963 cu.ft. per min., 
or 297,780 cu.ft. per hour. 
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Knocking of Pump After Equalizing Lost Motion 


After equalizing the lost motion of the steam valves 
of a duplex pump, there is a knock in both ends of one 
of the steam cylinders. How can this be remedied? 

W.L.G. 

The total amount of lost motion given by the pump 
manufacturer is supposed to have been determined by 
actual trial of the pump under the intended working 
conditions. But wear at the striking points, giving 
more total lost motion, or leakage of the valve, giving 
less cushioning effect by compression, might permit the 
piston to strike, particularly at high speeds of the pump. 
If the pump is not provided with valves for regulating 
the cushion, striking usually can be cured by reducing 
the amount of lost motion. 

When there is inside fixed lost motion as shown in 
Fig. 1, obtained by having a nut a on the valve rod b 





tion fixed by thickness 
of nut a 


adjustable 


with the nut thinner than the space ¢ between the jaws 
of the valve, the equalized lost motion J can be reduced 
by inserting a thicker nut a. When the lost motion 
is fixed by the position of jamb nuts on each side of the 
valve, as shown, Fig. 2, the lost motion J must be re- 
duced by bringing the pairs of nuts nearer together. 
Where lost motion is obtained outside of the steam 
































Fig. 3—Outside link with adjustable lost motion 


chest by a lost motion link such as shown in Fig. 3, 
the lost motion J can be readily reduced by setting the 
heads of the tappets in the sliding block nearer the 
ends of the slot in the link. 


Prevention of Corrosion of Smoke Flues 


How can steel smoke flues and boiler uptakes be pro- 
tected from corrosion? RN. 


A good method of protecting the interior surfaces of 
smoke flues and uptakes from corrosion is to apply a 
wash of portland cement after the surfaces have been 
thoroughly scraped and cleaned. Disintegration of the 
material will be further arrested by giving the exterior 
of the pipes and uptakes a heavy coating of asphalt 
paint applied to the hot surfaces. The exterior coating 
is not only preventive of corrosion from moisture of the 
surrounding atmosphere, but also retards decomposition. 


[Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications and for the inquiries to 
receive attention.—Editor. | 
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Refrigerating Engineers Hold Convention 
in New Orleans 


HE fifteenth annual convention of 

the National Association of Prac- 
tical Refrigerating Engineers held in 
New Orleans Nov. 11 to 14, was, with 
respect to the value and scope of the 
papers and discussions, most success- 
ful. The officers elected for the coming 
year are: President, Erle Ormsby, St. 
Louis, Mo.; first vice-president, B. S. T. 
Dobree, New Orleans; second vice- 
president, F. R. McCandlish, Kansas 
City, Mo.; Secretary, Edw. H. Fox, 
Chicago; treasurer, Chas. W. Chapman. 


PAPER ON NEW EQUIPMENT 


The first paper read, that on “New 
Equipment and Apparatus,” by H. P. 
Hill, aroused much interest in that it 
dealt with new designs of evaporating 
systems of the flooded type. It was the 
opinion of the author that engineers 
and plant managers were not aware of 
the advancements made in the art. 
This paper will be published in a future 
issue of Power. 

The results of a series of tests of 
simple and compound compressors were 
presented by Thomas Shipley, York 
Manufacturing Co. Apparently, the 
tests indicated that until the ratio of 
compression reached a value of 10, the 
single-acting simple machine showed a 
brake efficiency superior to the com- 
pound compressor. In the discussion 
attention was called to the fact that no 
liquid intercooling was employed on 
the compound machines, and some felt 
that the tests should not be accepted 
as definite proof that compounding was 
uneconomical when intercooling was 
carried out with liquid ammonia ex- 
pansion at an intermediate pressure. 


A Stupy oF MANUFACTURING Costs 


H. T. Whyte, San Francisco, gave 
a study of manufacturing costs in ice 
plants both where the operation was 
carried on without storage and where 
ice storage was practiced. It was his 
opinion that the non-storage plant 
would show a low total cost per ton 
of ice manufactured. The character of 
the water was he'd to be a most im- 
portant factor in affecting the cost per 
ton. For example, a pure water freezes 
quickly, makes a tougher ice, less likely 
to breakage and slush. The amount 
available for condenser purposes and 
its temperature are factors to be con- 
sidered. The choice of prime mover is 
determined by the local coal and oil 
prices and by the electric power rates. 
The speaker stated that labor-saving 
devices offered greater possibilities in 
the way of reduced operating costs 
than did any change in prime mover. 
The keeping of complete cost sheets by 
the engineer was stressed, and the 
opinion was ventured that managers 
and owners should take the engineer 
into their confidence concerning the 
operating costs. 

Ammonia condensers, especially the 
piping layouts for purging, were 
covered in a paper read by N. H. Hiller, 


Carbondale Machine Co. It was the 
belief of the speaker that the non- 
condensable gases in a condenser more 
or less separate into light and heavy 
gases, and purge connections should be 
made to remove both types. For this 
reason a header was. necessary above 
the condenser, and likewise a purge 
line at the receiver. The newer shell- 
and-tube condenser was discussed, the 
advantages being considered to out- 
weigh the objectional features. A 
liquid temperature within five to eight 
degrees of the off-water temperature 
was declared to be obtainable. This 
type of condenser, it was stated, takes 
up but little floor space and the lower 
part may be utilized as the receiver. 
Since the distributors can be removed 
with ease, cleaning of the tubes is pos- 
sible while the unit is in service. In 
the discussion that followed, several 
held to the belief that the atmospheric- 
type condenser was the best all-around 
unit as it was free from objectionable 
features and sub-cooling of the am- 
monia was possible in it. 


WATER TREATMENT IN ICE PLANTS 


Inasmuch as most ice plants are 
using or installing raw-water systems, 
the paper by A. S. Behrman, on 
“Water Treatment,” was listened to 
with much attention. Apparently, the 
greatest trouble with water treatment 
is the lack of complete mixing; as a 
result part of the cakes are clear while 
others are decidedly cloudy. The batch 
mixing method, wherein small amounts 
of chemicals are added to compara- 
tively small quantities of water, works 
out to the best advantage. The speaker 
stated that cracked ice was never due 
to water softening, but that water 
treatment would reduce the percentage 
of defective cakes. 

An interesting paper on “Prime 
Movers” was presented by J. P. Green- 
wood. It was held that the reason 
many plants used purchased electrical 
energy was that engineers as a class 
did not know the costs with steam or 
oil engines. While electric drive was 
the most desirable from the viewpoint 
of reliability, the most economical 
prime mover, so it was held, was the 
Diesel engine. 


OPERATING TROUBLES WITH OIL 


ENGINES 
The chief operating troubles with 
oil engines were covered by H. E. 
Chambers. The speaker stated that 


the successful operation of this type 
of engine depends upon five things, 
these being proper loading of the en- 
gine, suitable fuel oil, correct lubrica- 


tion, proper cooling-water arrange- 
ments and a_ systematic schedule of 
maintenance. In an ice plant an en- 


gine should not be loaded above 80 per 
cent of its rating for any length of 
time. A heavier load, if continuous, 
results in excessive heat stresses. 

Poor cooling systems together with 
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scale-forming water are the causes of 
many failures. The author held that 
such water should be treated chemi- 
cally. The engineer should follow a 
definite schedule of inspecting the 
working parts of the engine. By early 
correction of misadjustments serious 
troubles will be avoided. 


LUBRICATING OILS 


The proper lubricating oils for re- 
frigerating plants were listed by F. C. 
Fryant. In reference to the complaint 
that ice sometimes tastes of oil, the 
author stated that in a distilled-water 
plant, this was due to some of the oil 
getting past the oil separator. In a 
raw-water system the oil may come 
from the compressor cylinder. It was 
stated that if a good oil was used in 
the proper amounts and if the sepa- 
rator be well designed no oil should 
ever appear in the ice. 

The paper on “Operating Kinks,” by 
John W. Neff, aroused the most discus- 
sion. The care of the various appara- 
tus was taken up in turn. The speaker 
emphasized the necessity of keeping 
the compressor in tune. Heat treat- 
ment of the valves at two-year inter: 
vals was said to eliminate crystalliza- 
tion. 


CLEANING CONDENSER AND COOLING 
CoILs 


Methods of cleaning condenser and 
cooler coils were outlined, and painting 
of each coil was recommended. It was 
also suggested that a discharge gas 
water heater was advisable as it not 
only reduced the condenser work but 
supplied ample distilled water for the 
ice cores. Stress was put upon the de- 
sirability of purging the condenser. It 
was claimed that a thermometer in the 
liquid line from the condenser would 
show a temperature corresponding to 
the true ammonia pressure. If a gage 
at this point gave a higher reading, the 
excess pressure would be due to the 
presence of foreign gases. This con- 
clusion was disputed by some on the 
grounds that there might be sub-cool- 
ing of the liquid and a throttling device 
must be put into the line to insure cor- 
rect readings. It seemed from the dis- 
cussion that the actual occurrences in 
a condenser are unknown and that the 
law of partial pressures is either not 
understood or adhered to where it does 
not apply with absolute truth. 


LIGHT LOADS WITH SYNCHRONOUS- 
Motor DRIVE 


The speaker outlined several methods 
of operating compressors at light load 
when driven by synchronous motors. 
Amony these were the plan of using 
a duplex machine, one side of which 
was to be disconnected on light load. A 
second plan was the use of clearance 
pockets, while a third was the removal 
of the suction valves on one cylinder. 

While much of the time was devoted 
to the technical papers, the local com- 
mittee had arranged various features 
of entertainment for the _ visitors, 
among these being a boxing contest, 
trips about the city, theater parties 
and a banquet. After a spirited con- 
test by several cities, Detroit, Mich., 
was chosen as the next convention city. 
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Analyses of Boiler 
Compounds» 


In view of the necessity for great 
care in the chemical treatment of feed 
water, it seems advisable to urge those 
responsible for the proper conditioning 
of water for boiler feed to be sure not 
only of the kind of water under treat- 
ment and the necessity therefor, but 
also of the composition of the chemicals 
used in this work in order to control 
the results. 

As a matter of information, the fol- 
lowing analyses of some fifteen so- 
called “boiler compounds” or “boiler 
metal” treatments now on the market 
are given, as well as the percentage of 
sodium oxide contained in a number of 
the usual commercial chemicals used: 


ANALYSES OF BOILER COMPOUNDS 
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NN: (GI ai. oc tince cosine amers 14.51% 
NUE ose ee 0:5 vices ews ernanets 0.81% 

oe: ene ee 14.82% 
ce eer 9.00% 
Non-tannic organic matter..... 40.69% 
OEE sai.0's 4a Daren ntare as Bao sree ex 35.49% 

by a nae iecacacadaiu Gerais are -eiele 77.30% 
I 6 = hare ackrala eal ecto we wroime 9.00% 
Undefinable organic matter .... 8.06% 
_ See ee 3.18% 
Oxide of iron and alumina...... 2.09% 
BE lia alans-wigre ates orale are Sielelee 0.16% 
Magnesia ...... acarauea ge ere eieee 0.14% 
EE tase Aigvacoiaceea wae orwre ai re aw eee 0.11% 
, eee i eiotadlataberetarte cs onaiatake area 0.07% 

on ener 78.33% 
EY, WOU 5a bic on 6 oss ee 0 ess (?) 
Fe a ee err 7.51% 
PE, ig Sie alah aia y-056 ai dela oeelene 7.74% 
a rete 5.3 % 
BPO GRIGG .occcevccc pea neahanaicihats 1.1% 

Ry, SE aiievlercarclarengitae i arinicianie wueie ace 82.0 % 
COPBAUIC MBE 26.cc ccsiccccsves 0.1 % 
CE BE. oc ceesesssesceaere 3.3 % 
ME SR ee etnaraccrcue sales sipiec 13.0 % 

RN I Jere cnianetera aloes wierwiniewe: aut 94.15% 
Tannin Matter 2... sccccs- . 0.43% 
Non-tannin organic matter..... 3.65% 
Sodium carbonate .....ccccc.cs 1.40% 

BO, tanita cla ea nies atercinaiea sais 3.0 % 

Organic matter .. 10 % 
SOGR BSR .cccs eres 16.0 % 

Gx MINES HIE 0 Soh Ske scar araherseneicevaugr bier 38.8 % 
Tri sodium phosphate ......... 61.2 % 

13. Water ..... PSA racial aiesere/momerquecee 56.7 % 
a eee RSAC Ne ea eel ew 27.2 % 
Sodium oxide asia eewbieae 14.5 % 

14, Water occ SP eer Pe Oe 63.93% 
SHICE. .ccce ° % 


Nas.O 

Ris) TN Alora esr earae Sins we eleleree were 
Organic matter ....... 
Tri sodium phosphate 


ANALYSES OF COMMERCIAL SODAS 
16. Soda ash 
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SN, “GIS 0.46 e wiaves wraceic 60.7 % 
ee ae oars 
Sodium oxide ....... eraieieiabeitctacs 77.0 % 
18. Tri sodium phosphate ......... 
ee ee 25.5 % 
ee et ee er 
Sodium oxide ....... Hetves covedaet GW 





*Abstracted from Serial Report of 


N.E.L.A. Prime Mover’s Committee. 
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The table shows the soda content 
based on soda ash; the pounds of the 
compound equal to 100 lb. of soca ash, 
and the equivalent costs, assuming a 
price of 10 cents per lb. for all the 
compounds and the market price and 
per cent of purity for the usual com- 
mercial chemicals. 

It will be noted that there is a large 
variation in cost on this basis, the ex- 
tremes being represented by No. 10 at 
$700 and No. 7 at $2.35 per 100 Ib. of 
soda ash. 


SODA CONTENT OF BOILER COMPOUNDS 


Soda Content Pounds | 


Boiler Based on Compound ' 
Compound = Soda Ash Equal to 100 Ib. Costs 
Number Per Cent Soda Ash Compared 
eon 14.0 700 $70.00 
Re ee 26.6 368 36.80 
eee 38.8 253 25.30 
Wee cies ; 5.4 1810 181.00 
ee 26.1 375 37.50 
_ en ea 33.5 277 27.70 
Besition care ak Contains 
no soda 

ER ee §.3 1840 184.00 
_ ee 13.0 755 75.50 
__ eee: 1.4 7000 700.00 
See 16.0 61 61.00 
a 65.7 150 15.00 
_ SS ae 26.1 375 37.50 
Sea 19.2 510 51.00 
Bi oo eeina ots : 16.5 610 61.00 
16* Soda Ash. 98.0 100+ 2.50 
ee 9.0 944 2.39 
18*.. 44.0 455T 11.37 
19"... 24.6% 5284 13.20 


* Commercial chemicals, 
+ Weight based on market value and per cent 
purity. 


Injury Through Escaping 
Steam 
By A. L. H. STREET 


Liability of the operator of a steam 
power plant for injury caused a third 
person through negligence of the engi- 
neer in permitting steam or hot water 
to escape, was considered by the Ar- 
kansas Supreme Court in the case of 
Hall vs. Newport Stave Company, 145 
Southwestern Reporter, 528. 

Defendant operated a stave mill in 
which an engine and boiler were used. 
Plaintiff was engaged to keep the boiler 
supplied with water and was seated 
near the boiler when struck in the face 
and scalded by a small quantity of hot 
water emitted from a pipe elevated 
alongside the boiler. The accident was 
caused through the engineer adjusting 
the pop valve. At first he set it to 
pop off at 40 lb., then at 90, and then 
at 110. 

He then pulled the lever and tried 
it at the last-mentioned pressure. This 
caused the steam to expel hot water 
from the pipe. The engineer knew 
that plaintiff was sitting within range 
of the pipe, but denied knowledge that 
there was any water in the pipe, which 
seems to have been caused by con- 
densed steam. 

Disposing of the only question pre- 
sented on an appeal—whether there 
was evidence showing negligence in 
operation of the boiler for which de- 
fendent could be held responsible—the 
Supreme Court said: 

“It is insisted that the injury oc- 
curred purely from an accident which 
could not reasonably have been fore- 
seen, and that the resultant injury by 
reason of the escaping water was too 
remote for the act of the engineer in 
pulling the lever to be treated as the 
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proximate cause. We think the testi- 
mony presented a question for the 
jury to determine whether the engi- 
neer was guilty of negligence which 
was the proximate cause of the in- 
jury. He knew that the plaintiff was 
squatting within range of the pipe, and 
that if any water came from the pipe 
it was likely to strike him. The testi- 
mony tends to show that water was 
likely to accumulate in the pipe, and 
that the engineer knew this or could 
have known it by the exercise of ordi- 
nary care. He admits that it could 
accumulate there, and that if he had 
thought about it at the time he would 
have known it. 

“The question was also one for the 
jury whether or not plaintiff was 
guilty of contributory negligence in 
stopping in range of the pipe. He 
stopped there only for a few moments, 
and he did not know that the engineer 
was working with the pop valve. It 
does not appear that any danger from 
the source was to be anticipated unless 
the lever should be pulled.” 


Steam Contract Decision 
By A. L. H. STREET 


Defendant contracted with plaintiff 
laundry company to furnish the latter 
with “all the steam necessary to run 
its engine and dryhouse, and for any 
and all other purposes necessary to 
the successful operatior of the laun- 
dry plant” for a period of five years. 
Interpreting this contract in the case 
of Phoenix Steam Laundry vs. Rich 
Lumber Company, 53 ‘Southern Re- 
porter, 345, the Mississippi Supreme 
Court held that defendant was obligated 
to furnish steam required for opera- 
tion of the plant as enlarged by plain- 
tiff. The court said: 

“To the contention on the part of 
the defendant that it was not within 
the contemplation <-f the parties, at 
the time the contract was made, that 
steam should be furnished for the 
period of five years for all purposes 
necessary for the operation of the 
steam laundry, however the plant might 
be enlarged, the perfect answer is that 
no such restriction is contained in the 
contract, and it was the easiest thing 
imaginable to put such restriction in 
the contract, if it had been the inten- 
tion of the parties. The contract on 
this point is as follows: The parties 
agree that the appellee shall furnish 
the appellant ‘all the steam necessary 
to run its engine and dryhouse, and 
for any and all purposes necessary to 
the successful operation of this laun- 
dry plant for the period of five years.’ 
It is idle, in the face of this term of 
the contract, to contend that what it 
stipulates for was not within the con- 
templation of the parties.” 


Injuries to the eyes of workers cost 
employers in New York State more 
than a million dollars during the year 
ending June 30, 1923, the last year for 
which statistics are available. This is 
revealed in an analysis of workmen’s 
compensation cases received by the Na- 
tional Committee for the Prevention of 
Blindness from the State Department 
of Labor. 
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| Recent Publications 











Substation Operation. By Edwin Kuntz, 
Assistant Professor of Electrictrical 
Engineering, Iowa State College. 
Published by McGraw-Hill Book Co., 
Inc., New York and London, 1924. 
Cloth, 54x8 in.; 261 pages; 210 illus- 
trations. Price, $2.50. 


Although a number of the large 
power companies have worked up and 
published operating manuals for their 
employees, few books have been issued 
on the proper operating procedure in 
power plants. This book is intended to 
help the practical operator to acquire 
a knowledge of the principles as well as 
the methods of substation operation. 
It is divided into nine chapters: Ele- 
mentary electrical principles; substa- 
tion machinery; wiring diagrams and 
descriptions of auxiliary substation 
apparatus; operators’ protective equip- 
ment; operating machines; operating 
troubles; other substation duties; 
safety, and test questions for substa- 
tion operators. 

The book is written in a readable 
style and mathematics has _ been 
avoided almost entirely. The electrical 
theory has been confined to a few 
fundamental ideas and has been pre- 
sented by mechanical analogies rather 
than mathematical formulas. 

Not only should the operator be able 
to handle the equipment in his charge 
intelligently, but he should also be able 
to do so with the greatest degree of 
safety to himself. In this respect the 
chapter devoted to operators’ protec- 
tive equipment is one of the most valu- 
able in the book. Among the informa- 
tion given in the chapter on operating 
machines, is the procedure for starting 
up and shutting down of substations 
containing transformers, frequency 
chargers, motor-generator sets, and 
rotary converters. 

Considerable space has been devoted 
to operating troubles and inspection 
and maintenance, which should be of 
valuable assistance to the operator not 
only in meeting ordinary conditions of 
operation, but also in emergencies. The 
author was for a number of years con- 
nected with the operating department 
of one of the large power companies 
and has drawn largely upon his own 
practical experience, and his book 
should find a wide field of usefulness 
among those interested in operating 
problems. 


Condensed Catalogues of Mechanical 
Equipment. 14th annual edition. Pub- 
lished by the American Society of 
Mechanical Engineers, 29 West 39th 
St., N. Y. City, October, 1924, for 
use during 1924-25. Limp leather; 
9x11 in.; 760 pages. Price, $5. One 
copy free to members of the A.S.M.E. 
Extra copy to members $4. 

The Condensed Catalogues of Me- 
chanical Equipment for 1924 presents 
its material under three sections as 
has been the practice for several years. 





The “Classified Catalogue Section” com- 
prises the products of the manufac- 
turers of various classes of mechanical 
equipment; “General Classified Direc- 
tory of Manufacturers in the Mechani- 
cal Field,” is a specialized cross-indexed 
list of mechanical equipment with 
names and addresses of the manufac- 
turers; “Professional Engineering Serv- 
ice Directory with Catalogue Section” is 
a classified list of members of the 
A.S.M.E. engineers engaged in the 
various branches of professional engi- 
neering practices with condensed infor- 
mation describing the field and services 
of the engineers. 


Heating and Ventilating Engineers 
Guide, 1924-25. Issued by the Guide 
Publication Committee of The Amer- 
ican Society of Heating and Ventilat- 
ing Engineers, and published by this 
society, New York City, 1924. Cloth; 
6x9 in.; 234 pages; profusely illus- 
trated with curves, plans, figures, etc. 
Price, $3. 

In choosing an engineering handbook, 
the first thought of the purchaser in all 
probability is, What background of 
experience does the volume represent? 
A more substantial foundation for a 
textbook could hardly be found than the 
experiences of the society by which this 
is produced. In spite of the large 
number of pages, the volume impresses 
one at once with its relative brevity, 
clearness and directness of treatment. 
The publication committee, consisting 
of F. D. Mensing, chairman, J. Esten 
Bolling, C. V. Haynes and Perry West, 
deserves great credit for its prepara- 
tion. The committee appears to have 
made a step in the right direction, 
financially speaking, by including 224 
pages of advertising matter describ- 
ing heating and ventilating apparatus. 
By this means the reader may be 
assured of illustrations covering up-to- 
date equipment and the manufacturer 
may derive the benefits of close adver- 
tising contact with purchasers. 

Results of recent laboratory inves- 
tigations are supplied in a number of 
charts for determining the effective 
temperature of air in motion and at 
various humidities, with regard to 
human comfort. Little is said, how- 
ever, about air that is received in a 
saturated condition and therefore not 
subject to treatment such as outlined. 
Examples are given of air cooled by 
saturating with water and then circu- 
lated at a proper velocity, so as to 
reduce the effective temperature by an 
appreciable amount. The contents in- 
clude calculations made with regard to 
heating systems with numerous ex- 
amples and tables to follow, as well as 
problems of heating requirements, heat 
losses, pipe sizes, automatic control, 
natural ventilation, etc. 

The volume does not take up the 
burning of small sizes of anthracite and 
bituminous coal, which is now becoming 
so important to the consumer and pro- 
ducer of fuel. Furnaces are advertised 
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as suitable for all grades of fuel, but 
there is distinct need of information in 
the text on this subject. 


Pioneer Inventions and Pioneer Patents. 
By Frank Keiper, M.A., ME., LL.B., 
of the Rochester Patent Bar. Pub- 
lished by the Pioneer Publishing Co., 
Rochester, N. Y. Second edition, 
1924. Cloth; 74 x 11 inches; 152 
pages. Price, $3. 


This timely treatise on the patent 
law, which is written in popular form, 
has been presented in lectures to the 
engineering students of the Purdue 
University for five years. It is, how- 
ever, not a textbook, but is intended 
more especially for the inventor, the 
engineer, the manufacturer, the law 
student and the lawyer in general prac- 
tice who may need a working knowl- 
edge of the patent law without making 
an exhaustive study of it. 

The book is divided into two parts. 
Part I begins with the provisions in 
the United States Constitution for the 
issuing of patents, copyrights, etc., goes 
on to describe how the alphabet, print- 
ing and steam engine would be de- 
scribed where they now patentable and 
gives complete copies of ten of the 
more famous United States patents, 
together with the litigation and ques- 
tions decided in connection with them. 
Part II deals with practical questions 
involved in the making and develop- 
ment of inventions, trade secrets, the 
relation between inventor and employer, 
infringements litigation, manufacturing 
and promoting experiences. Under the 
chapter “Blue Sky Promises,” the book 
tells of the treatment of inventors by 
the United States government. 

Practical information regarding the 
preparation of specifications for patents, 
actual examples of the point under dis- 
cussion and clear statements should 
make this book of real value to inven- 
tors and those interested in taking out 
patents. The warning at the end, “The 
spirit of investigation and the desire to 
improve and the guarantee of reward 
have made this age develop, and the 
absence of these factors that brought 
development in previous ages to a 
standstill,” suggests the necessity for 
safeguarding this important factor of 
our modern civilization. 





The Heat Balance as an Aid to Re- 
ducing Fuel Costs in Boiler Rooms is 
the subject treated by a new bulletin, 
No. 10, issued by the Wickes Boiler Co., 
of Saginaw, Michigan. This bulletin 
is in fact a condensed textbook on the 
subject. First the A.S.M.E. short form 
of heat balance is given, and the items 
explained in detail with directions for 
making the necessary computations. 
The various losses are discussed in 
detail and their amounts given for good, 
average and poor practice. This book 
should be decidedly useful to all engi- 
neers who operate boilers. 





The Annual Report of the Board of 
Regents of the Smithsonian Institution, 
1922, published by the Government 


Printing Office, Washington, D. C., con- 
tains, besides the reports, twenty-one 


papers on various subjects of scientific 
research. 
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Muscle Shoals May Not Be 
Considered Before March 4 


On the eve of the convening of Con- 
gress for its short session there is very 
general agreement that no Muscle 
Shoals policy will be agreed upon prior 
to March 4. Congress will have about 
all it can do to get through the neces- 
sary appropriation bills, when a portion 
of the time must be given to the form- 
ulation of legislation of basic import- 
ance to agriculture. 

A definite priority has been given to 
the disposition of the Muscle Shoals 
matter, but the only chance for final 
action would lie in the ability of all 
concerned to agree on a plan. Such 
unanimous consent is manifestly im- 
possible when consideration is given 
the sharp differences of opinion held by 
various groups, each wielding a very 
considerable political influence. 

About as far as Congress is expected 
to get is to provide for further study 
of the Muscle Shoals problem. This 
apparently would leave the project 
largely in the hands of the Secretary 
of War, who has announced that he 
will have no hesitancy, as legal cus- 
todian of the property in applying a 
business-like policy to its temporary 
disposition. This probably will mean 
the sale of such power as can be carried 
away from Muscle Shoals. This in- 
volves, however, the construction of a 
high tension substation, and the in- 
stallation of more transmission line 
capacity. Since there will be no mar- 
ket for power at Muscle Shoals in 
June, when the plant will be ready for 
operation, it is apparent that the power 
must be fed into existing distribution 
systems. Rather than lose an income 
of many thousands of dollars a day, 
which readily can be secured for the 
power, it is assumed that the Secretary 
of War will feel free to put in the 
necessary transforming station. 

The Alabama Power Co., which owns 
the only existing transmission line and 
the right of way that it occupies, might 
hesitate before incurring the expense of 
increasing its transmission-line ca- 
pacity. In making temporary disposi- 
tion of the power, the War Department 
could make only very limited commit- 
ments. The lease for the steam plant 
at Sheffield is on a thirty-day basis. 
When hydro-power becomes available, 
the steam plant lease naturally will be 
terminated. 

It is recognized as a possibility that 
the Alabama Power Co. would be will- 
ing to supplement its transmission line 
with additional facilities, but even were 
the Alabama Public Service Commis- 
sion to relent and grant a certificate 
of convenience and necessity for the 
purpose, the company likely would not 
feel justified in putting up more than 
makeshift construction until it could 


have some assurance of permanency in 
its arrangement for power. Were 
makeshift arrangements made to trans- 
mit as much as 100,000 kw., it would 
involve great waste, a burden that 
must be borne ultimately by the con- 
sumers of the electricity. It is thought 
the Alabama Power Co. would be in a 
position to rig up some sort of addi- 
tional transmission-line capacity with- 
out having to undertake special financ- 
ing for the project. 


Underground Cable of 110,- 
000 Volts Being Tested 


A field test of a 110,000-volt under- 
ground cable is being made through a 


separate oil switch outside of the 
lightning arresters of the North 
Albany station of the Adirondack 


Power & Light Corp., where it is sub- 
ject to all of the surges, overvoltage 
stresses, etc., which might occur on the 
system proper, by the General Elec- 
tric Co. The erection of more centrally 
located generating stations necessitates 
preparation of underground cable cap- 
able of operating at higher voltage 
than even that of the 66,000-volt cable 
that is now in operation on the system 
of the Cleveland Electric Illuminating 
Co. Transmission lines of very high 
voltage cannot be taken into cities by 
overhead systems. Therefore it has 
usually been necessary in the past to 
stop the high-voltage transmission on 
the outskirts of cities, with the dis- 
tribution center remote from the con- 
sumption center. This test length of 
cable has a core of stranded wire 
wrapped in oil-saturated paper in- 
sulation and inclosed in lead sheathing. 


Good Business Condition for 


Year Ended June 1924 


In a review of business conditions 
“Economic Progress,’ for the year 
ending June 30, 1924, made public at 
the Department of Commerce on 
Nov. 17, Secretary Hoover says: 

“The outstanding features of the fis- 
cal year were: First, the advance in 
agricultural prices, which had hitherto 
lagged behind industry since the slump 
of 1920; second, the beginning of sound 
policies in German reparations, leading 
to a hopeful measure of economic re- 
covery in Europe; and third, the 
complete recovery of our own industry 
and commerce (aside from agricul- 
ture), great stability of prices, high 
production, full employment, expanding 
foreign trade and prosperity through- 
out the business world. There were 
some moderate decreases in activity of 
some lines during the latter part of the 
fiscal year, but since its close there has 
again been general recovery in those 
lines.” 
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A table of “Major Economic In- 
dexes,” based on the calendar year 1919 
as 100, shows that the general level of 
business activity was decidedly higher 
than even in that very prosperous year. 
The table indicates changes in the vol- 
ume of business (quantities, not value) 
in the fiscal year 1924 as compared 
with the fiscal year 1923. The index 
of manufacturing production dropped 
slightly, being 115 in 1924 as compared 
with 116 in 1923, electric-power produc- 
tion from 136 to 148. 


Daily Average Crude-Oil 
Production 


The American Petroleum Institute 
estimates that the daily average gross 
crude-oil production in the United 
States for the week ended Nov. 8 was 
1,928,800 bbl., as compared with 1,944,- 
100 bbl. for the preceding week, a de- 
crease of 15,300 bbl. The daily average 


production east of California was 
1,338,550 bbl., as compared with 1,348,- 
100 bbl., a decrease of 9,550 bbl. Cali- 


fornia production was 590,250 bbl., as 
compared with 596,000 bbl. a decrease 
of 5,750 bbl. 


Standardizing Methods of 
Rating Rivers Proposed 


The United States Geological Survey 
has proposed to the American Engineer- 
ing Standards Committee that a na- 
tional agreement be worked out on 
methods of rating the water power of 
rivers. In the request the Survey 
states: 

“The engineers of the Geological Sur- 
vey have struggled with the problem of 
rating rivers . and have within 
a few years adopted the rule of rating 
on the basis of 50 per cent and 90 per 
cent flow. This rule has been adopted 
by other organizations, but is by no 
means universally used. There is there- 
fore much confusion in statements re- 
lating to the capacities of rivers for 
developing power. and a real need for 
the adoption of a standard. The neces- 
sity for a standard was obvious at the 
World Power Conference in London, 
as statements of power resources for 
different countries were made on differ- 
ent bases and therefore were not com- 
parable. Any action taken in this 
country should recognize the practice in 
other countries and should conform, if 
practicable, to a world standard.” 

In response to this request the 
A.E.S.C. will communicate with other 
organizations that may be interested, 
and if the general sentiment is in favor 
of the undertaking, a sectional com- 
mittee will be organized for the work. 
Expressions of opinion on the subject 
are invited by the American Engineer- 

ing Standards Committee, 29 West 
39th St., New York City. 
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Big Fork, Montana, Hydro 
Plant Equipment 


The new hydro-electric unit in the 
plant of the Mountain States Power 
Co. at Big Fork, Mont., was put in 
service recently. The unit is an 
S. Morgan Smith vertical-tube water 
wheel direct-connected to an Allis- 


Chalmers 2,300-volt 60-cycle  three- 
phase 1,750-kw. generator. Three 
1,000-kw.  2,300-33,000-volt Moloney 


transformers are part of the new equip- 
ment installed at this plant. 

Prior to the bringing in of the new 
unit, the plant, which is on the Big 
Fork River, contained two units, one 
of 500-kw. and one of 750-kw. capacity. 
This plant serves the Kalispell, Mont., 
district of the Mountain States Power 
Company, headquarters of which are at 
Albany, Ore. 


Oil Burning for Domestic 


Heating Increasing 


At a meeting of the New York 
Chapter of the Heating and Ventilating 
Engineers on Nov. 17, the general sub- 
ject of burning oil as opposed to coal 
for heating purposes was attacked from 
many angles. It appears that not only 
do facilities for distributing fuel oil at 
present exist in New York City, but 
also that with high grade installation 
work, such equipment should be as safe 
as coal. 

During the last three years many of 
the large buildings have changed over 
to oil heating, and equipment for resi- 
dent use is being rapidly marketed. 
Types of burners which utilize the prin- 
ciple of mechanically atomizing the oil 
and furnishing forced draft were viewed 
as being cheaper and generally more 
satisfactory than those which are at 
present offered and which heat oil be- 
fore combustion. The entire situation 
appears to hinge on the selection of 
proper equipment, correct installation, 
and preventing inexperienced people 
from changing adjustments. 


Engineering Council Favors 
Higher Pay for Judges 


The engineering profession, accord- 
ing to a statement by the president of 
the American Engineering Council, Ex- 
Governor James Hartness of Vermont, 
will co-operate actively during the com- 
ing year in a plan of Patent Office 
reform. 

“As the Federal Courts” have sole 
jurisdiction of patents for inventions 
and of registrations for trade marks, 
the efficiency and welfare of these 
courts are of vital importance to the 
successful and beneficial administration 
of our patent system and federal trade- 
mark laws, and the question whether 
the salaries of the judges of those 
courts are adequate is one with which 
engineers are therefore directly con- 
cerned. 

“For many years the salaries of the 
Federal judges have been too low either 
to be fair to them or to be wise from 
the standpoint of efficiency of our Fed- 
eral courts.” 

The American Engineering Council 
has adopted a resolution authorizing its 
officers to advocate in Congress the 
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bills of Representative Graham and 
Senator Reed, of Pennsylvania, provid- 
ing increased salaries for Federal 
judges. 

The Council, Mr. Hartness explained, 
acted upon the recommendations of its 
Patents Committee, of which E. J. 
Prindle, of New York, is chairman. The 
action, he said, has the approval of the 
American Bar Association, the Na- 
tional Association of Manufacturers, 
and the Committee of Five of the New 
York Patent Law Association. Na- 
tional and local engineering societies 
throughout the country composing the 
Council’s membership will work for the 
proposed legislation. 

Secretary L. W. Wallace will repre- 
sent the Council on a commission ap- 
pointed by Secretary Work to make a 
study of the Patent Office. Mr. Prindle 





Joint Board Will Probably 
Consider Chicago Diversion 


S THIS is written a meeting 
of the Joint Engineering 
Board, composed of the _ tech- 
nical representatives of Canada 
and the United States, is about 
to be called, in accordance with 
the Canadian suggestion. It is 
assumed that the principal topic 
of discussion will be the matter 
of diversion. 


In the meantime members of 
Congress from Chicago are pre- 
paring to push legislation 
authorizing the diversion of 10,- 
000 sec. ft. It is practically 
certain that Congress will not 
pass this bill, but the effort is 
likely to result in an authoriza- 
tion for a more comprehensive 
study than has been made here- 
tofore. The Corps of Engineers 
in its previous studies of this 
matter has labored under the 
difficulty of insufficient funds. 
Specific authorization for a new 
report would remove that diffi- 
culty and would make available 
for the next session of Congress 
more complete data on which to 
base legislative action. 











represents the National Association of 
Manufacturers. 

The Council’s Committee reported 
that the Patent Office is now in much 
better condition as to personnel, physi- 
cal equipment and amount of work in 
arrears than for some years past. The 
office has been given sixty rooms in the 
Land Office Building and will have ten 
additional rooms soon. This increase 
of 27,000 sq.ft. of floor space has per- 
mitted a reorganization of the Patent 
Office, making it possible to house the 
hundred additional examiners provided 
by Congress and to group the various 
related divisions. All of the chemical 
divisions have been placed together. 
The electrical divisions have been 
grouped together in the Land Office 
Building. 

The number of cases in arrears have 
been decreased by 16,000 during the 
year. On an average the divisions are 
now only three months behind. The 
trade mark and design divisions are 
behind about thirty days. Although 
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there has been a betterment of condi- 
tions, the Committee finds, yet more 
earnest study and effort are required. 


Imatra Power Plant Gets 
Foreign Loan 


The President of Finland, on Sept. 
15, 1924, signed the ordinance which 
permits a foreign loan to the extent of 
£2,000,000 to be used for financing the 
building of the Imatra power plant. 
It is intended that this plant is to sup- 
ply electricity for a large part of the 
Republic, according to Commerce Re- 
ports. 


Development of Mercury 
Turbine Continues 


That the mercury vapor process, 
through improvements and changes, 
will increase efficiency in the produc- 
tion of power in the near future was 
expressed by B. P. Coulson, assistant 
to William LeRoy Emmett, of the Gen- 
eral Electric Co., before the meeting 
of the Providence Sections of the 
A.I.E.E. and A.S.M.E., which was held 
on Nov. 14, at the Providence Engi- 
neering Society’s rooms. 

Interest centered on the installation 
of the Hartford (Conn.) Electric Light 
Co., which had delivered a total output 
of 2,429,500 kw.-hr. and 54,308,127 Ib. 
of steam from the beginning of oper- 
ation in September, 1923, to Oct. 1, 
1924, with a total fuel oil consumption 
of 630,917 gal. There is now under 
construction for the Hartford company 
an improved mercury boiler of the sec- 
tionalized type designed for operation 
at 70 lb. per sq.in. This will drive a 
mercury turbine of the three-stage type, 
and the boiler should be ready for ship- 
ment in December. It is anticipated 
that about 12 per cent more of the 
energy of the mercury vapor will be 
realized by this improved unit, and run- 
ning such equipment on a base load 
it is expected that one kilowatt-hour 
can be developed on about 10,000 B.t.u. 
compared with about 15,500 B.t.u. the 
best large steam-generating stations. 

The new boiler for Hartford will be 
made up in six units with tubes 3 in. in 
diameter. These tubes will be provided 
with cores, and they can be removed 
for cleaning if necessary by chiseling 
off the header weld. The tubes will 
have tapered ends to receive radiant 
heat from the fire and will be about 
five feet long. The rating of the im- 
proved unit for Hartford will be about 
4,200 kw., of which 1,800 kw. will be 
in the mercury turbine-driven genera- 
tor and the rest in steam supplied to 
the Dutch Point plant mains. The 
speaker said that one large central sta- 
tion is being built in this country with 
foundations adequate to carry a future 
mercury boiler and turbine installation 
if found desirable. He was of the 
opinion that the cost of adding capac- 
ity on the form of the mercury vapor 
apparatus at an established plant would 
be less than the cost of adding steam- 
generating unit capacity on account of 
the saving in real estate and buildings 
resulting from the use of the mercury 
vapor process. Putting the case another 
way, by burning about 25 per cent more 
fuel, the capacity of a generating sta- 
tion can be increased about 100 per 
cent by the mercury boiler. 
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Phineas Davis’ Memory 
Honored by Tablet 


On November 27, Thanksgiving Day, 
the Engineering Society of York, Pa., 
will unveil a memorial tablet to Phineas 
Davis. The tablet bears the words: 

“Phineas Davis born 1795, died 1835, 
Mechanical Engineer. Designer and 
builder of the first successful coal burn- 
ing locomotive. A tribute from the 
Engineering Society of York, Pennsyl- 
vania, assisted by the Baltimore & Ohio 
Railroad and the citizens of York.” 

Phineas Davis solved the traction 
problems for the Baltimore & Ohio 
Railroad by designing and building in 
York locomotives that could be used 
to pull heavy trains over grades re- 
quired to cross the Allegheny Moun- 
tains. One of the four trial or demon- 
stration locomotives which Mr. Davis 
built and which has been carefully pre- 
served, will be operated under its own 
steam ard run on the trolley tracks on 
Thanksgiving morning. 


Trade Associations Prevent 
Friction Over Patents 


One feature of the work being done 
by trade associations is the elimination 
of trade friction due to conflicting pat- 
ents, according to the National Indus- 
trial Conference Board, 247 Park Ave- 
nue, which recently made public the 
report of an investigation on patents 
as they affect industrial progress. 

There are more than 1,500,000 patents 
registered every year in the United 
States, and, while this country leads 
the world in invention, it was found 
that frequently many patents are kept 
from use by conflict, which is avoidable. 

The report states that the establish- 
ment of numerous distinct legal monop- 
olies over various devices and articles 
in an industry frequently is a serious 
obstacle to improvement of processes 
and products. One concern’s patent may 
be blocked by another’s, and neither 
may be able to develop its full competi- 
tive strength. It frequently happens, 
the report states, that while each con- 
cern benefits a little by its own exclu- 
sive rights, every concern loses more 
than it gains in this way by the exclu- 
sive rights represented by the patents 
of its competitor. 

Trade associations have worked out 
systems for’ interchanging patents 
within an industry which tend to re- 
move these incidental handicaps which 
patent privileges place upon industrial 
progress. In this connection the report 
refers to that of the National Automo- 
bile Chamber of Commerce, in effect for 
some ten years and which embraces 
more than a thousand distinct patents. 
This arrangement has never been at- 
tacked in the courts and the report ex- 
presses the opinion that it is in thor- 
ough accord not only with legal rules 
but with principles of public policy. 

Another of the constructive activities 
of trade associations described is the 
sponsorship of commercial arbitration 
and of the simplicity and general ad- 
vantage of arbitration in settling com- 
mercial disputes. 

The report emphasizes the wholesome 
possibilities of properly directed and 
properly safeguarded business co-opera- 
tion. 
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India Using American 
Power Machinery 
Statistics compiled in the Depart- 
ment of Commerce show that exports 
of industrial machinery from the 
United States to British India for 
1922, 1923, and the first half of 1924 
were: 
UNITED STATES EXPORTS OF INDUSTRIAL 


MACHINERY TO BRITISH INDIA 
January- 
June, 

Class 1922 1923 1924 


Power generating ma- 
chinery, except elec- 
WEe..... 


: $105,534 $216,170 
Construction and con- 


$55,955 


veying machinery... 228,138 180,670 130,258 
Mining, oil well, and 

pumping machinery 975,512 1,229,376 559,059 
Miscellaneous other 

machinery, except 

agricultural! ..... 1,556,144 1,311,635 379,585 

1 Includes rice and flour mill machinery and re- 


frigerating equipment. 


Imports of refrigerating machinery 
from the United States for the last 
fiscal year were only slightly less than 
for the fiscal year 1922-23, while im- 
ports of refrigerating machinery from 
Great Britain declined to about one- 
third of the 1922-23 amount.  De- 
velopment of India’s cold storage 
facilities must follow as a natural re- 
sult of the industrial development of 
the country, and American manufac- 
turers of refrigerating machinery will 
do well to follow closely the Indian 
market. 

Several large irrigation projects, 
now being’ undertaken in India, will 
require important items of engineering 
equipment. There are six principal 
schemes either contemplated or already 
in course of construction which will 
involve a total expenditure of over 
$168,000,000. Construction on this ex- 
tensive scale has resulted in an in- 
creased demand for excavators, pneu- 
matic and electric drills, steam and oil 
engines, and all kinds of smaller 
construction equipment. Irrigation 
projects are usually carried on by the 
government and the purchase of neces- 
sary equipment and materials made 
through the Indian Stores Department. 

Windmills, pumps, and engines are 
now being used in India, and with the 
exception of windmills, their use is in- 
creasing. A windmill equipped to pro- 
duce electric current was recently in- 
stalled, which has aroused consider- 
able interest. Pumps are employed 
chiefly for raising water and for irri- 
gation, and there is a very great need 
for such equipment in India. The use 
of engines for pumping is increasing 
rapidly, and considerable interest is 
being taken by governmental agencies 
in the development of their use. The 
high cost of kerosene and gasoline, how- 
ever, militates against engines operated 
by such fuels. Consequently, many of 
the engines are supplied with producer- 
gas equipment. The fuels locally avail- 
able are charcoal, bagasse, or other 
kinds of refuse. 

The jute mills employ mechanical 
drive to a large extent with consequent 
mechanical losses in the power stations 
and mills. The chief source of power 
is from reciprocating steam engines 
with coal as fuel. Considerable im- 
provement is possible and desirable to 
effect economy in power transmission— 
a saving made necessary by present 
manufacturing costs. Electric trans- 
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mission and motive power with group 
machine drive could be employed ad- 
vantageously and would be well worth 
the cost of the new equipment involved. 
In all probability new mills will adopt 
more modern methods of power trans- 
mission. 


New Zealand Power Scheme 
Progressing 

The Auckland Power Board expects 
to receive service from the Horahora 
hydro-electric plant by the first of the 
year. A line being built from that 
plant will give much needed service 
preliminary to the completion of the 
works at Arapuni. 

The new line from Horahora will be 
operated at 110,000 volts, the highest 
pressure employed in New Zealand. 
This is stepped down to 11,000 and 
6,600 volts for transmission to trans- 
former substations in the various 
suburbs and outlying districts of the 
Auckland power district, according to 
government reports. Work is to be 
commenced at once on these secondary 
lines, all the necessary equipment and 
material being available. 


Italy Imports American 
Power Machinery 


Improved business with Italy was 
gained by American machinery ex- 
porters during the first half of 1924, 
in comparison with the first six months 
of 1923. Furthermore, this gain took 
place in face of a generally adverse 
average of exchange levels during the 
current year. The following table, 
taken from Commerce Reports gives 
the value of exports of groups of in- 
dustrial machinery for 1922 and 1923: 
VALUE OF AMERICAN EXPORTS CF 
INDUSTRIAL MACHINERY TO ITALY 
Class of machinery 1922 1923 


Power-generating, except 

UE. eusliginivinivie-s-w/are $27,774 $24,327 
Construction and 

CORVOVTRAE as.n.0 s0s:aere 00 9,620 38,020 
Mining, oil-well, and 

DUNNING o6c cscseesics 27,382 29,273 
Other, except agricul- 

WE wane woreamnuas 226,338 228,095 


Chicago Terminal To Be 
Electrified 


The [Illinois Central Railroad Co. 
has entered into a ten-year agreement 
with the Commonwealth Edison Co. for 
the supplying of electricity within the 
railroads of Chicago terminal district. 
Under the terms of the agreement, 
which provides for optional extension 
to 1947, the Commonwealth Edison Co. 
will have a full electricity supply 
available to the railroad by the _ be- 
ginning of the summer of 1926 for 
the operation of the railroad’s subur- 
ban service. Automatic control in the 
substations for the signal system of 
the company and also the providing 
of electricity for lighting in all subur- 
ban stations and new central terminal 
is included in the agreement. The 
electrification of the railroad com- 
pany’s right of way will extend as far 
as Matteson on the main line and also 
include the South Chicago and Blue 
Island branches. Motor and control 
equipment orders aggregating $3,400,- 
000 have been placed by the Illinois 
Central with the Westinghouse Elec- 
tric and Manufacturing Co. 
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Chemical Engineers Have 
Good Program 


The seventeenth annual meeting of 
the American Institute of Chemical 
engineers, which will be held at Pitts- 
burgh, Dec. 3-6, with headquarters at 
the Schenley Hotel, will have papers of 
interest to Power readers as follows: 

“A System of Boiler Water Treat- 
ment Based on Chemical Equilibrium,” 
by Ralph E. Hall; “The Air Polution 
Problem of Pittsburgh,” by H. B. Mel- 
ler; “Pittsburgh and Western Pennsyl- 
vania as a Power Center,” by Prof. 
W. F. Rittman; “Heat Losses from 
Bare and Covered Pipe,” by H. P. Heil- 
man; “Refractories,” by M. C. Booze; 
“Notes on the Corrosion of Steel, Its 
Cause and Prevention,’ by Maximilian 
Toch. 


Avon To Have $30,000,000 
Power Plant 


A 400,000 horsepower steam-electric 
generating station, to cost about $30,- 
000,000 and to serve as an important 
contribution to one of the Middle 
West’s superpower systems, is to be 
constructed soon at Avon, Ohio, on 
Lake Erie, west of Cleveland, by a 
subsidiary of the North American Co. 
F. L. Dame, president of the company, 
announced recently according to press 
reports: 

“The new Avon station will be built 
by the Cleveland Electric Illuminating 
Co. and will tie in with the same com- 
pany’s Lake Shore station in Cleveland, 
which is the world’s largest steam- 
electric plant under one roof,’ Mr. 
Dame said. “These two sister gener- 
ating stations will, upon completion of 
the Avon project, have a combined 
power exceeding that now being taken 
from Niagara Falls.” 

This source of power is located at 
the northern end of superpower trans- 
mission lines running south to the Ohio 
River region, carrying energy into 
many iron-and-coal cities over the dis- 
tribution systems of the Cleveland Elec- 
tric Illuminating Co., the Northern 
Ohio Traction and Light Co., the Ohio 
Public Service Co., and the Ohio Power 
Co., Mr. Dame explained. 

“In line with the practice,” he said, 
“of all the larger plants of the North 
American Co. subsidiaries, Avon sta- 
—— will be equipped to burn pulverized 
coal.” 


Stokers Sold During 
Ten Months 


The Department of Commerce an- 
nounces the following statistics on me- 
chanical stokers according to reports 
received from 13 establishments. 


STOKERS SOLD FROM 
Estabhsh- 


ments 
Reporting 


-———Stokers Sold —~ 
. 


1924 


(Number) Number Surface 
January... . 15 91 664,929 
February... 15 110 621,130 
March.... 15 89 345,974 
ae 15 89 479,390 
May..... 15 64 344,470 
ee 15 102 355,490 
July 15 115 377,590 
August... 13 94 419,310 
September... 13 73 259,880 
October.... 13 104 585,650 
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The Electrical Industry 
in France 


Before the World War the annual 
coal consumption in France was about 
80 million tons, and at that time 
France extracted from her own soil 
hardly 41 million tons; that is to say 
that for nearly one-half of her con- 
sumption she had to depend on the im- 
ports from foreign countries. Every 
year that situation grew worse, for as 
the consumption increased so did the 
foreign imports. It was then that the 
question of waterfalls and their utiliza- 
tion for producing electricity was made 
a subject of a thorough study, since a 
waterfall of 5,000 hp. produces in one 
year 32 million kw.-hr. To produce 
that same amount with coal, means 
burning 50,000 tons. 

France is in an extremely favorable 
position as to waterfalls; here natural 
hydraulic power is estimated at 9 mil- 
lion horsepower, whereas Switzerland, 
which comes next, has only 7 million, 
Germany 13 millions and England 1 
million. 

Up to the time of the war the ex- 
ploitation of waterpower had been 
neglected; in 1913 only 750,000 hp. had 
been harnessed. But, during the war 
the work of utilizing the waterfalls 
was started, and in five years, from 
1916 to 1921, 850,000 hp. was utilized. 
Today, the total has reached 2,100,000 
horsepower. 

Formerly power houses and factories 
had to be located near the falls, but 
since the discovery of transporting 
electricity under very high tension for 
considerable distances, this has been 
simplified. Power plants can now be 
located in the higher valleys, and the 
industrial plants utilizing the power 
can be located in more accessible and 
convenient places. 

A large reservoir called the Cambon 
Dam has been established in the valley 
of the Romanche, in the Dauphiné. 
This will constitute a reserve of 50 
million cubic meters (1,760,000,000 
cu.ft.). 

At present five large systems are 
planned to unify throughout France 
all electrical systems: 

1. That of the Southwest, joining the 
power houses of the Pyrénées with 
those of the Central Mountains, in 
order to electrify the main railways of 
the South, and also the local lines of 
the regions of Bordeaux, Toulouse, 
Nimes, Béziers. 

2. The system of the Center, connect- 
ing the Central Group of mountains 
with Clermont, Saint-Etienne, Lyons, 
Bordeaux, Nantes, Angers, Orleans, 
and comprising the electrification of 
the Orléans railway line. 

3. The system of the Southeast, con- 


JAN. 


— 


1 TO NOV. 1, 1924 


—_———— Installed Under —————————_.. 
—Fire-tube Boilers ~ —Water-tube Boilers— 


Sq.Ft. of Sq.Ft. of 


Heating Heating 

Number Surface Number Surface 
7 10,440 84 654,480 
11 15,250 99 605,880 
12 16,250 77 329,720 
15 19,700 74 459,690 
3 5,500 61 338,970 
19 27,240 83 328,250 
14 16,600 101 360,990 
17 24,860 77 394,450 
27 66,460 46 193,420 
7 17,020 97 568,630 
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necting the power houses of the Rhone, 
of the Alps and of the Jura, to the 
Center, to Lyons, Dijon, Avignon, Mar- 
seilles and Nice, and ealling for the 
electrification of the P. L. M. (Paris- 
Lyons-Mediterranean Coast) railways. 
To that system will be connected the 
chain of factories from the upper 
Rhone to Paris. 

4. The system of the Northwest, pro- 
viding for the junction of the impor- 
tant thermic central stations erected 
near the mines of the Departments of 
the North and Pas-de-Calais, also of 
the central tide stations in the vicinity 
of Brest and St. Malo, with the Pari- 
sian region and Rouen, Le Havre, Caen 
and Rennes. 

5. The system of the Northeast, con- 
necting the central stations of the 
North with the Lorraine basin and to 
which will be joined the systems bring- 
ing electricity from the Rhine to Paris. 

Thus the main difficulties which 
stood in the way of the utilization of 
electrical power are about to disap- 
pear, and that is why there is in 
France at the present time a decided 
return to water power as a producer 
of electrical energy—French Bureau of 
Information. 


Power Show Aid to Increased 
Industrial Activity 


Industrial activity, which is expected 
to be on the increase during the com- 
ing year, will require more power, 
greater economy in the use of fuel and 
more efficient mechanical devices. The 
coming Power Show furnishes a good 
opportunity for manufacturers and en- 
gineers to inspect the latest develop- 
ments; compare the relative merits of 
competing articles and meet the repre- 
sentatives of their builders under favor- 
able conditions. This Show, which is 
the third in the series of the National 
Exposition of Power and Mechanical 
Engineering, will be held in the Grand 
Central Palace, Dec. 1-6. It will occupy 
over 150,000 sq.ft. on three fioors, and 
about 400 exhibitors will be repre- 
sented. 

All types of apparatus for the com- 
bustion of fuel and the generation of 
power in central stations, in industrial 
plants and in large office and apart- 
ment buildings will be exhibited. In 
addition there will be feature exhibits 
of materials handling equipment, ma- 
chine tools, refrigerating machinery and 
heating and ventilating apparatus. A 
large section of the Exposition will be 
devoted to mechanical power transmis- 
sion with showings of the novelties in 
ball bearings, belting and gearing. The 
complete treatment of power and me- 
chanical apparatus at the Show makes 
a strong appeal to the architect, the 
engineer and the manufacturer. Lec- 
tures and motion pictures will be 
featured. The Power Show is under 
the management of International Ex- 
position Co., with Charles F. Roth and 
Fred W. Payne, managers, with offices 
in the Grand Central Palace. 
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Bituminous Coal Exported 
During September 


Exports of bituminous coal-from the 
United States during September (in- 
cluding shipments to Canada) _in- 
creased, 1,502,829 tons being shipped, 
against 1,392,862 tons in the preceding 
month. Coke exports again declined 
slightly, falling from 42,308 tons in 
August to 41,804 tons in September. 
Total coal exports in the first nine 
months of 1924 aggregated 14,285,571 
tons, which is a serious decline from 
the total in the corresponding period 
of 1923, or 18,780,414 tons, according to 
government reports. 


Dr. Boveri Dies in His 
Sixtieth Year 


After a long illness Dr. Walter 
Boveri, who was president and for many 
years directed the progress of the Swiss 
firm of Brown, Boveri & Co., Ltd., died 
on Oct. 28 at Baden. Due to his initia- 
tive, and to that of his partner, Charles 
Brown, who died early last spring, 
the firm, whose great industrial under- 
taking is known throughout the power- 
plant field, was established in 1891. His 
broad outlook and imagination has since 
gained for it great prominence. His 
colleagues, as well as those to whom 
his genius was known through his work 
in engineering, deeply mourn his pass- 
ing. 


Japan Third Among World 
Machinery Markets 


United States exports of power- 
generating machinery (omitting elec- 
tric) to Japan rose from $390,747 in 
the first half-year of 1923 to $579,416 
for the corresponding period in 1924. 
Shipments of steam boilers increased 
from practically nothing for the first 
half of 1923 to $48,995 for the first 
six months of 1924. Exports of in- 
ternal combustion engines over 10 
horsepower gained from $32,151 to 
$84,047. Other gains in the power- 
generating machinery group were ex- 
ports of injectors, gages, and other 
boiler accessories, $14,720 to $58,614; 
mechanical drive turbines, $195,259 to 
$218,227; and internal-combustion en- 
gine parts and accessories from $1,030 
to $59,811 for the first half years of 
1923 and 1924. Steam-engine acces- 
sories and parts declined from $54,812 
to $26,695. 

In 1923 Japan ranked third among 
the countries of the world as a market 
for American machinery, Canada and 
the United Kingdom being in first and 
second places, respectively. Japan 
ranked second in 1922, receiving more 
than $14,000,000 worth of industrial 
machinery from the United States. 
Japan’s position has gained steadily 
in importance from 1910, when that 
country was in tenth place with ma- 
chinery purchases from the United 
States amounting to $1,741,402. 

In the past few years there has been 
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a steady trend toward the amalgama- 
ion of the water power companies in 
Japan so that there will undoubtedly 
be, in the next few years, a relatively 
small number of large systems covering 
the country. This has been brought 
about by the necessity for conserving 
reserve capacity, for a _ pooling of 
energy resources, for securing better 
economy in administration, and in 
order to finance expansion on a better 
basis. Part of the necessity for better 
financing is due to a growing need 
for more auxiliary plants in order to 
make most efficient utilization of the 
hydraulic resources of the companies. 

Technically, Japanese engineers have 
followed the world’s best practice 
closely and now power is being trans- 
mitted for a distance of 194 miles at 
a pressure of 154,000 volts, and trans- 
mission systems generally are planned 
and constructed on a good engineering 
scale. The same is true of the hydro- 
electric developments that are being 
made, and on the whole the technical 
progress of the central station industry 
in Japan is well advanced.—Commerce 
Reports. 


American Petroleum Institute 
To Hold Annual Meeting 


The American Petroleum Institute, 
15 West 44th St., New York City, will 
hold its fifth annual meeting at the 
Texas Hotel, Fort Worth, Texas, on 
Dec. 9-11. Among the papers and re- 
ports that may be of interest to Power 
readers are: 

“Standard Specifications for Steel 
and Iron Pipe for Oil Country Tubular 
Goods,’” Committee report by J. Edgar 
Pew. 


“Standardization of Belting,’’ Com- 
mittee report, William Warr. 

“Standardization of Oil Field 
Boilers,” Committee report, A. B. 
Steen. 


“The Problem of the Oil Burner 
Manufacturer,” by Edward P. Bailey. 


Lighthouse Service Needs 
Mechanical Draftsman 


The United States Civil Service Com- 
mission announces an open competitive 
examination for mechanical draftsman. 
Receipt of applications will close 
Dec. 30. The examination is to fill a 
vacancy in the Lighthouse Service, and 
in positions requiring similar qualifica- 
tions, at an entrance salary of $2,100 
a year. Advancement in pay may be 
made without change in assignment up 
to $2,700 a year. The duties of the 
position consist of the making of draw- 
ings for steel structures and mechani- 
cal appliances and the necessary com- 
putations relating thereto. Com- 
petitors will not be required to report 
for examination at any place, but will 
be rated on their education, training 
and experience; and drawings to be 
submitted with the application. Full 
information and application blanks 
may be obtained from the United States 
Civil Service Commission, Washington, 


POWER MACHINERY EXPORTED BY U. S. TO JAPAN 1922-JUNE, 1924 


Class 
Power-generating machinery, 


except 
electric 


Construction and conveying machinery. 
Mining, oil-well and pumping machinery 


-—-January-June-— 


1922 1923 1923 1924 
2,000,272 $1,077,527 $390,747 $579,416 
1,687,212 1,086,926 586,624 741,108 

903,992 1,242,497 586,041 477,166 
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D. C., or the secretary of the board of 
United States Civil-Service examiners 
at the post office or custom house in 
any city. 


Tentative Program of the 
A.I.E.E. Midwinter Meeting 


Among the papers of interest to 
Power readers that have been an- 
nounced as on the tentative program 
of the midwinter meeting of the Ameri- 
can Institute of Electrical Engineers, 
which is to be held in New York City 
Feb. 9-12, are: 

“A New A.C. General-Purpose Mo- 
tor,” by H. Weichsel. 

“A.C. Commutator Motor Design,” 
by L. W. Perkins. 

“The Effect of Full-Voltage Starting 
on Induction Motors,” by J. L. Ry- 
lander. 

“Another Form of Self-Excited Syn- 


chronous Induction Motor,” by Val 
A. Fynn. 
“The Artificial Representation of 


Power Systems,” by H. H. Spencer and 
H. L. Hazen. 

“Testing Impregnated-Paper-Insu- 
lated Lead-Covered Cables,” by Everett 
S. Lee. 

“Limitations of High-Voltage Trans- 
mission,” by H. H. Dewey and T. A. 
Worcester. 

“The Phase Converter,” 
Jungk. 

“The Thermal Time Constants of 
Electrical Machines,” by A. E. Ken- 
nelly. 

“Squirrel Cage Induction Motor Core 
Losses,” by Thomas Spooner. 

“Calculations of Py) for Synchronous 
Motors,” by H. V. Putnam. 

“Complete Synchronous Motor Char- 
acteristics,’ by E. D. Engeset, R. H. 
Jones and J. F. H. Douglass. 

“Corona in Oil,” by A. C. Crago and 
J. K. Hodnette. 

“Stresses in Bus Supports 
Short Circuit,” by O. R. 
M. F. Sayre. 

“Predicting Central Station Demands 
and Outputs,” by F. C. Ralston. 

“The Theory of Probability and Its 
Application to Engineering Problems,” 
by E. C. Molina. 

“Storage Battery Electrolytes,” by 
G. W. Vinal. 


by H. G. 


During 
Schurig and 


“Electrical Measurements of Non- 
Electrical Quantities,” by Perry A. 
Bordon. 


“Temperature Errors in Induction 
Watthour Meters,” T. F. Kinnard and 
H. J. Faus. 


| Water-Power Projects ; 


Barren River—The Kentucky-Tennes- 
see Light & Power Co., following a 
survey by Stone & Webster, has applied 
for a preliminary permit covering 
power projects at government dam No. 
1 on the Barren River and at dams 
4, 5, and 6 on Green River. 


New Power Houses for Kentucky 
River Dams Planned—Two applications 
for preliminary permits have been filed 
with the Federal Power Commission by 
the Kentucky Hydro-Electric Co., cov- 
ering a series of power houses on the 
Kentucky River. It is proposed to place 
a power house at each one of the navi- 
gation dams from No. 1 to No. 14. 
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Kern River Project—The Kern River 
water storage district has applied for 
a preliminary permit covering a power 
project on the Kern River in California. 
It is proposed to regulate the flow of 
Kern River by the erection of a con- 
crete, gravity section dam 150 ft. high 
and 1,500 ft. long. The dam site is 
near Isabella at a point in the canyon 
where diversion can be made also for 
irrigation purposes. 


Surveys Proceeding on Canadian 
Tidal Power Project-—Progress is being 
made in the survey of water-power 
possibilities at Lubec Narrows. An 
engineer is superintending a crew of 
observers who are calculating the action 
and rise and fall of the tides. It is 
understood that the plants contem- 
plated include the erection of a dam at 
Lubec, another between Deer and 
Campobello Islands, a third between 
Eastport, Me., and Deer Island, and a 
fourth across Letite Passage. Two 
basins would therefore be made avail- 
able, in one of which there would al- 
ways be a low tide, with turbines in 
all the dams opening into the low-tide 
area, according to Commerce Reports. 


Thunder Bay, Ont. Preliminary 
plans have been prepared by James 
Wells, consulting engineer, of Roches- 
ter, N. Y., according to The Canadian 
Engineer, for the development of a 
water power at Thunder Bay, Ont., 
where it is estimated about 30,000 hp. 
could be generated at Eagle River. 
There is a drop of 311 ft. from the 
First Gordon Pasha Lake to sea level. 
The project is to convey the water by 
tunnel and pipe line direct from the 
lake outlets to the waterwheels at 
Thunder Bay. Dams at the lake out- 
lets would conserve as much of the 
run-off as possible. The tunnel and 
pipe line would be miles in length. 
The approximate area of the various 
lakes in the watershed is 25 sq. miles 
and it is estimated that by raising the 
level of the lakes 113 ft. a storage of 
eight billion cubic feet could be secured. 


Susquehanna River Project—Study of 
the plans submitted in connection with 
the application of the Susquehanna 
Power Co. for a license covering its 
Conowingo, Md., project has raised a 
question as to whether a dam at Cono- 
wingo will permit of complete use of 
the flow available. The dam is not lo- 
cated at tide water, while at the same 
time it is not far enough up the stream 
to permit of another dam sbelow it. 

Full utilization of the power re- 
sources of the Susquehanna could be 
made were the dam built at Fort De- 
posit instead of at the proposed site, 
which is several miles above. The Fort 
Deposit site, however, is complicated 
by the necessity for relocating the 
railroad. The expense involved in that 
undertaking might be more than the 
additional power would be worth. The 
matter has been referred to the dis- 
trict engineer for a report. The ap- 
plication for a license will not be 
brought before the Commission itself 
until after the first of the year. 

The plans provide for no fishway, 
although the dam at McCalls Ferry 
above is so equipped. It is understood, 
however, that a check covering an ex- 
tended period at McCalls Ferry indi- 
‘cates that practically no of the 
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fishway is made by the fish. For that 
reason it is probable that the company 
can justify a contention that the addi- 
tional expenditure is not warranted. 


New River—The Central Power Co., 
of Albemarle, N. C., has amended its 
application proposing the diversion of 
the flood waters of New River into the 
Reddies River so as to exclude thar 
part of the project lying within the 
Virginia border. 

Incidentally, the diversion proposed 
in this application will turn water 
which naturally goes to the sea by the 
way of the Mississippi valley water- 
shed on to the other side of the divide, 
where it will flow into the Atlantic. 
No information is available as to the 
effect of such diversion. This instance 
will be cited, when Congress meets as 
an example of the need for comprehen- 
sive river studies. In the course of 
water power development, it is pointed 
out, there will be many instances in 
which diversion will be desirable to in- 
crease power capacity. Since the course 
of rivers cannot be changed without 
the possibility of far-reaching effects, 
there should be a general study of all 
rivers, it is argued, so that delays in 
granting such applications as that of 
the Central Power Co., may be avoided. 





Personal Mention 











F. W. Dean, of 141 Milk St., Boston, 
Mass., has recently been retained as 
consulting engineer by the Baldwin Lo- 
comotive Works. 

G. E. Emmons, vice-president in 
charge of manufacturing of the Gen- 
eral Electric Co., and who has been 
identified with the company for nearly 
forty years, has recently asked to be 
relieved of his responsibilities in the 
company. He expects to remove from 
Schenectady to Pasadena, Calif., during 
December. 

George A. Henderson, formerly con- 
sulting engineer with the Ordnance De- 
partment, United States Army, has 
resigned to go into private practice at 
51 West Sixty-sixth Street, New York 
City. He will specialize in safety 
methods as applied to enstruction, 
industrial plants, celluloid, chemical and 
explosive manufacture. 


John Hunter, who has had extensive 
experience in marine’ engineering, 
central-station work and with the Heine 
Boiler Co., whose consulting engineer 
he will continue to be, has just an- 
nounced his decision to establish an 
independent office in St. Louis, Mo., for 
consulting engineering service. His 
present address is Webster Groves, 
Missouri. 





| Society Affairs 











The Boston Section of the A.I.E.E. 
will have as its speaker for the Dec. 9 
meeting, Prof. J. H. Morecroft, of 
Columbia University. 

The Cleveland Section of the A.S.M.E. 
has scheduled for its Dec. 8 meeting 
“Materials Handling Machinery,” by 
E. T. Dunnington, of the Cleveland 
Crane & Engineering Co. 
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The Institute of Metals, 36 Victoria 
St., London, has recently started an 
endowment drive for the society. An 
old member, who did not desire pub- 
licity immediately subscribed $5,000. 

The Metropolitan Section of the A.S. 
M.E. will have as the attraction for its 
Dec. 19 meeting a paper by Mr. Van 
Tuyl, of the Power Specialties Co., on 
“Reduction in Steam Costs by Proper 
Furnace Design.” 

The Cincinnati Section of the A.S. 
M.E. will hear Prof. L. A. Scipio, dean 
of engineering, Roberts College, Con- 
stantinople, give his “Reminiscences of 
Twelve Years Engineering Experience 
in the Near East,” at its Dee. 11 
meeting. 

The Atlanta Section of the A.S.M.E. 
will hold a supper meeting at the 
Chamber of Commerce Bldg. on Dee. 11. 
Dr. Willis A. Sutton, superintendent of 
the Atlanta Public Schools, will speak 
on “The Value of Technical Education 
and Technically Trained Men to the 
Community.” 


The National Marine Engineers’ 
Beneficial Association, Subordinate As- 
sociation No. 33, 26 Park Place, New 
York City, will give its thirtieth annual 
entertainment and ball at the Palm 
Garden, 150 East 58th St., on Dee. 4. 
The entertainment will be under the 
auspices of Bob Jones and Jack Armour. 








Business Notes 








H. M. Byllesby & Co. announce the 
removal of their general office to the 
eleventh floor of the Illinois Merchants 
Bank Bidg., 2381 South La Salle St., 
Chicago, Il. 

The Conveyors Corporation of Amer- 
ica, 326 West Madison St., Chicago, IIl., 
announces the appointment of Frederick 
E. Bausch, 1105 Chemical Bldg., St. 
Louis, Mo., as district representative 
of its organization in eastern Missouri 
and southern Illinois. 

The Keystone Refractories Co., 120 
Liberty St., New York City, announces 
that Roland A. Wirfs has become asso- 
ciated with it in the capacity of sales 
manager for “Durastix” in the West- 
ern district, with temporary offices at 
4609 McMillian Ave., St. Louis, Mo. 


The Whiting Corp., Harvey, Ill., man- 
ufacturer of cranes, ete. has opened a 
district sales office at 997 Elliott Sq. 
Bldg., Buffalo, N. Y. to succeed its 
former agent Geo. F. Crivel & Co., Buf- 
falo. The new office will be in charge 
of W. R. Hans. 


Liptak Fire-Brick Arch Co., 20th St. 
and Prairie Ave., Chicago, IIl., an- 
nounces the organization of a company 
in England to be known as _ Liptak 
Furnace Arches, Ltd. H. Wilmot Spen- 
cer is managing director, and the office 
is located at 38 Victoria St., London, 
England. 


Foote Bros. Gear & Machine Co., 215 
North Curtis St., Chicago, Ill, an- 
nounces that the Darling Bros., of Mont- 
real, with branch offices in Windsor. 
Toronto, Winnipeg, Halifax, Ottawa. 


Vancouver and Quebec, have recently 
been appointed Canadian representative 
for the distribution of the company’s 
products. 
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| Trade Catalogs 








Valves—The Ohio Brass Co., Mans- 
field, Ohio. Leaflet describing the line 
of valves manufactured by this com- 
pany. 


Insulating Material — Feather-Stone 
Insulation Co., 611 E. Fourth St., Los 
Angeles, Calif. A well-illustrated cata- 
log, “Imprisoning Heat,” besides giving 
description of the Feather-Stone prod- 
uct, gives the advantages of insulating 
specific equipment. 


Motor Starters—Condit 
Manufacturing Co., South Boston, 
Mass. Industrial Handbook No. 5005 
covers the field of air circuit breakers, 
oil switches and circuit breakers, oil 
motor starters, service switches, handy 
tables and underwriters’ motor rules. 
It is well illustrated and gives the 
prives and dimensions of equipment. 


klow Meters, Indicating — General 
Electric Co., Schenectady, N. Y. In- 
struction book No. 86512-A, “Indicating 
Flow Meter,” covers Type T, with flow 
nozzles, pitot tubes and orifice tubes. 
Beside the descriptions and instructions 
there are included in this book dia- 
grams for indicating flow meters, 
Type T. 


Relays — Westinghouse 
Manufacturing Co., Newark Works, 
Newark, N. J. “Silent Sentinels,” pro- 
tective relays for a.c. and d.c. systems 
is a comprehensive book of 72 pages 
covering the subject of service protec- 
tion, apparatus protection and auto- 
matic control. Numerous illustrations 
and wiring diagrams supplement the 
descriptions of the theory and prin- 
ciples of operations of the relay. 


Electrical 


Electric & 


Johnson System of Temperature and 
Humidity Control—Johnson Service Co., 
Milwaukee, Wis. Perhaps many readers 
know that air at a temperature of 66 
deg. F. with a 45 per cent humidity may 
feel more comfortable than dry air at 
70 to 73 degrees. At any rate, whether 
realized or not, the fact that an appre- 
ciable saving in fuel may be obtained 
in large heating systems by furnishing 
comfortable conditions at the lower 
temperature, is an important point in 
design and purchase of ventilation 
equipment, which this volume sets forth 
clearly. 

In describing a markedly complete 
line of temperature-control apparatus, 
many useful points and practical ex- 
amples are clearly put forward. Ex- 
ternal appearance of the various 
ventilating accessories, as well as their 
internal arrangement and principle of 
action, are shown throughout in a way 
which not only attracts attention, but 
also imparts useful and practical in- 
formation in connection therewith. 

Since the usual heating system offers 
a possibility of greater improvement 
or economy than practically any other 
type of mechanical equipment, this cat- 
alog will doubtless find a useful field 
as an aid to the improvement of heat- 
ing equipment, as well as illustrating 
the features by which 39 years of manu- 
facturing experience is exemplified in 
the products of the Johnson Service Co., 
of Milwaukee, Wis. 











Coming Conventions 


American Association for the Ad- 
vancement of Science. Burton E. 
Livingston, Smithsonian  Institu- 
tion Washington. D. C. Meeting 
at Washington, Dec. 29-Jan. 3. 

The American Boiler Manufacturers 
Association. H. N. Covell, 191 
Dikeman St., Brooklyn, N. Y. Mid- 
winter meeting at Cleveland on 
Feb. 12. 

American Ceramic Society. me “: 
Purdy, Lord Hall, Ohio State Uni- 
versity, Columbus, Ohio. Conven- 
tion at Columbus, Ohio, Feb. 16-21. 

American Institute of Chemical En- 
gineers. Dr. John C. Olsen, Poly- 
technic Institute, Brooklyn, N. Y. 
Annual meeting at Hotel Schenley, 
Pittsburgh, Pa., Dec. 3-6. 

American Institute of Electrical En- 
gineers. F. L. Hutchinson, 29 West 
39th St., New York City. Mid- 
winter convention at New York 
City, Feb. 9-13. 

American Institute of Mining and 
Metallurgical Engineers.  v. 
Sharpless, 29 West 39th St., New 
York City. Annual meeting at 
New York City, Feb. 16-19. 

American Petroleum Institute. R. L. 
Walsh, 15 West 44th St., New York 
City. Annual meeting at Texas 
Hotel, Fort Worth, Texas, Dec. 9-11. 

American Society for Testing Mate- 
rials. C. L. Warwick, 1315 Spruce 
St., Philadelphia, Pa. Annual meet- 
ing at Atlantic City, N. J., June 
22-26. 

American Society of Heating and 
Ventilating Engineers. F. Bs 
Houghten, 33 West 29th St., New 
York City. Annual meeting at Bos- 
ton, Jan. 28-30. 

American Society of Mechanical En- 
gineers. Calvin W. Rice, 29 West 
39th St., New York City. Annual 
meeting at New York City, Dec. 1-4. 

American Society of Refrigerating 
Engineers. W. H. Ross, 35 War- 
ren St., New York City. Annual 
meeting at New York City, Dec. 1-3. 

Canadian Association of Stationary 
Engineers and Power Exposition. 
Miss Violet Pearce, 139 Essex 
Ave., Toronto, Ont. Convention at 
Windsor, Ont., June 23-25. 

Engineering Institute of Canada. 
Fraser S. Keith, 176 Mansfield St., 
Montreal, Que. Annual meeting at 
Montreal, Que., Jan. 27-29. 

Exposition of Inventions. E. W. Bart- 
lett, 47 West 34th St., New York 
City. Exposition at Engineering 
Societies Building, 29 West 39th 
St., New York City, Dee. 8-13. 

Illinois Society of Engineers. FE. R. 
Tratman, Wheaton, Ill. Meeting at 
Chicago, Jan. 14-16. 

Iowa Engineering Society. as , 
Dodds, Box 202, Ames, Iowa. Con- 
vention at Des Moines, Iowa, Jan. 
27-30. 

Kansas Engineering Society, Ernest 
Boyce, Lawrence, Kansas. Meet- 
ing at Lawrence, Kan., Dec. 10-12. 

Master Boiler Makers Association. 
H. D. Vought, 26 Cortlandt St., 
New York City. Convention at 
Chicago, May 19-22. 

National Exposition of Power and 
Mechanical Engineering. ae A 
Roth, Grand Central Palace, New 
York City. Annual exposition at 
New York City, Grand Central 
Palace, Dec. 1-6. 

National Marine Engineers Beneficial 
Association, Geo. A. Grubb, 313 
Machinists Building, Washington, 
D. C. Convention at Hotel Frank- 
lin Sq., Washington, D. C.. Jan. 19. 

Society of Automotive Engineers. C. 
F. Clarkson, 29 West 39th St., New 
York City. Annual meeting at 
Detroit, Mich., Jan. 20-23. 

West Virginia-Kentucky Association 
of Mine, Mechanical and Electrical 
Engineers. Herbert Smith, Hunt- 
ington, W. Va. Fourth annual 
convention at Frederick Hotel, 
Huntington, W. Va., Dee. 12-13. 

Western Association of Electrical In- 
spectors. G. M. Miller, 1304 South 
7th St., Louisville, Ky. Annual 
convention at the Brown Hotel, 
Louisville, Ky., Jan. 27-28. 
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Bearings—Kingsbury Machine Works, 
Philadelphia, Pa. Bulletin “E” is on 
vertical adjustable thrust bearings. 
Tables of thrust capacities and dimen- 
sions with descriptions of water-cool- 
ing equipment and mounting designs 
for hydro-electric units and drawings 
are contained in the bulletin. 


Valves—Elliott Company, Jeannette, 
Pa. Non-return valves, manufactured 
by the company are described in Bul- 
letin S-5. Class “C” Lagonda, class 
“XD” stream line flow, class “ID” 
stream line flow, for high pressure and 
high superheat service and double auto- 
matic type are shown and tables of 
their dimensions given. 


Unaflow Engines—The Skinner En- 
gine Co. Erie, Pa., has issued a catalog 
describing the “Skinner Guaranteed 
Saving Contract.” In this contract the 
engine builder installs the engine for 
a small initial payment and the de- 
ferred payments are met by the saving 
obtained on operation. Thirty-eight in- 
stallations are covered, information 
being given as to the plant’s location, 
capacity, total engine cost, cash pay- 
ment and savings made. This is a most 
attractive catalog, especially since it 
deals with a financial as well as an 
engineering proposition. 


Fuel Prices | 


BITUMINOUS COAL 


The following table shows the trend 
of the spot steam market in various 
coals (mine run bases, f.o.b. mines): 











Market Nov. 3, Nov.10 
Coal Quoting 1924 1924 

ft ee New York... $2.50@$3.00 $3.00 
Smokeless...... . Columbus.... 2.15@, 2.35 2.25 
Clearfield........Boston...... 1.65@ 2.10 2.25 
Somerset........Boston...... 1.85@ 2.25 2.50 
Kanawha.... Columbus.... 1.40@ 1.75 1.75 
Hocking... . .Columbus.... 1.50@ 1.70 1.70 
Pittsburgh No. 8 Cleveland.... 1.85@ 1.90 1.80 
Franklin, Ill.....Chieago..... 2.25@ 2.50 2.50 
Central, Tl.. Chieago..... 2.15@ 2.25 2.25 
Ind. 4th Vein....Chicago..... 2.25@ 2.50 2.50 
West Ky.... Louisville.... 1.50@ 1.75 1.75 
S. E. Ky... Louisville. . 1.50@ 1.75 1.75 
Big Seam.... Birmingham.. 1.50@ 1.75 1.90 


FUEL OIL 

New York—Nov. 19, light oil, tank- 
ear lots; 28@34 deg. Baumé, 4c. per 
gal.; 36@40 deg., 5c. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—Nov. 11, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.80 per 
bbl.; 26@28 deg., $1.85 per bbl.; 28@ 
30 deg., $1.90 per bbl.; 30@32 deg., 
$1.95 per bbl.; 32@36 deg., gas oil, 
4.776c. per gal.; 38@40 deg., 6.5c. per 
gal. 

Pittsburgh—Nov. 13, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 5c. per 
gal.; 36@40 deg., fuel oil, 5ic. per gal. 

Dallas—Nov. 15, f.o.b. local refinery, 
26@30 deg., $1.20 per bbl. 

Philadelphia—Nov. 14, 28@30 deg., 


$2.10@$2.15 per bbl.; 18@22 deg., 
$1.873@$1.939; 13@16 deg., $1.75@ 


$1.814 per bbl. 

Boston—Nov. 17, tank-car lots, f.o.b.; 
heavy oil, 12@14 deg. Baumé, 4.2c. per 
gal.; light oil, 28@32 deg. Baumé, 5.4c. 
per gal. 

Cincinnati—Nov. 11, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
5e. per gal.; 26@30 deg., 5ic. per gal.; 
30@382 deg., 53c. per gal. 
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New Plant Construction 





Ala., Birmingham — L._ Pizitz, _Steiner 
Bldg., will receive bids until Jan. 25, 1925, 
for a 7 story annex to store including a 
modern steam heating plant at 19th St. and 
2nd Ave., estimated cost $1,000,000. H. 
Wheelock is architect. 


Oakdale—The City Trustees will 
bids until Dec. 1 for a 600 g.p.m. 
pump. G. Macomber is city en- 


Calif., 
receive 
turbine 
gineer. 


Calif., Oakland—Wythe, Blaine & Olson, 
1800 Telegraph Ave., Archts., awarded the 
contract for the construction of a 12 story 
office building at 19th and Franklin Sts., 
to C. W. Heyer, Jr., Mills Bldg., San Fran- 
cisco, estimated cost $700,000. Owner's 
name withheld. 


Ill., Canton—Central Illinois Public Serv- 
ice Corp., 9th and Adams Sts., Springfield, 
will soon receive bids for the construction 
of an ice plant, estimated cost $50,000. 
Private plans. 


lll., Okawville — Okaw Mineral Springs 
Hotel Co., c/o A. J. Sadler, Pres. and Megr., 
Edwardsville, will soon receive bids for the 
construction of a hotel, sanitorium and 
summer resort building, estimated cost 
$750,000 to $1,000,000. Ga. _Clymer, 
Wainwright Bldg., St. Louis, Mo., is archi- 
tect. 


Ill., Springfield — Springfield Sanitary 
Dist., voted $1,500,000 bonds for a 5 year 
construction program including intercepting 
sewers, pumping station and_ activated 
sludge plant. Pearse, Greeley & Hansen, 
39 West Adams St., Chicago, are consulting 
engineers. 


La., New Orleans—The Southern Baptist 
Hospital Comn., awarded the contract for 
the construction of an 8 story hospital at 
Napoleon Ave., Clara, Magnolia and Codiz 
Sts., to Seidenbrick Construction Co., St. 
Louis, Mo., estimated cost $2,000,000. 


Mass., Boston—H. F. Kellogg, 110 Sum- 
mer St., Archt., is preparing plans for the 
construction of a 9 story apartment hotel 
at corner of Massachusetts and Common- 
wealth Aves., estimated cost $1,000,000. 
Owner’s name withheld. 


Mass., Gloucester — The City Council 
plans the construction of a sewerage pump- 
ing station near Cut Bridge, estimated cost 
$50.000. 


Mich., Detroit—Carey & Esselstyn, 602 
Hoffman Bldg., Engrs., are preparing plans 
for the construction of a heating plant, in- 
cluding stack 125 ft. high to heat the build- 
ings in the municipal courts group. _Com- 
plete oil burning equipment will be in- 
stalled, estimated cost $350,000. 

Mich., Detroit—Public 
East Atwater St., F. 
will soon receive 


Lighting Comn., 
Mistersty, Gen. Supt., 
bids for furnishing pul- 
verized coal equipment for Morrell St. 
power station, including pendulum sup- 
ported, multiple roller, pulverized mill, etce., 
estimated cost $300,000. Smith, Hinchman 
& Grylls, 800 Marquette Bldg., are engi- 
neers, 


Mich., Detroit—Pungs-Tuller Hotel 
Tuller Hotel, awarded the contract for the 
construction of a 13 story hotel on Park 
Ave., to O. Misch Co., 159 Columbia Ave., 
estimated cost $1,500,000. 


Mo., Fulton — Bd. of Managers, State 
Eleemosynary Institutions, Jefferson City, 
having preliminary plans prepared for the 
construction of a power plant to. serve 
jointly the State Hospital for Insane and 
Deaf and Dumb _ school, estimated cost 
$150,000. Architect not selected. 


Mo., Lees Summit—The City plans 
election on Dee. 2, to vote $61,000 
for waterworks improvements, 
impounding reservoir, pumps, 
Archer & Co., New England 
City, are engineers, 


N. J., Highlands—The 
U. G. Johnson, Clk., Borough Hall, Bay 
Ave., will receive bids until. Dec. 8 for in- 
stalling oil burning power pumping equip- 
ment in the water plant. 


Co., 


an 
bonds 
including 
etc. E. T. 
Bldg., Kansas 


3orough Council, 


N. Y., Brooklyn—Dept. of Public Market. 
Municipal Bldg., New York, is having plans 


prepared for the construction of a public of a 11 story, 134 x 161 ft. hotel, to James 


market building at Wallabout Market, in- 
cluding refrigeration plant, estimated cost 
$5,000,000. Private plans. 


N. Y., Brooklyn — Edgerton Bros., 211 
5th Ave., manufacturer of plumbing fix- 
tures, is in the market for 15 to 25 hp. sta- 
tionary gasoline motor. 


N. Y¥., New York—The Consolidated Gas 
Co., 130 East 15th St., awarded the con- 
tract for the construction of a 4 story of- 
fice building at 19-25 Audubon Ave., to W. 
F. Kenny, 44 East 23rd St., estimated cost 
$500,000. 


N. Y¥., New York — Harriman National 
Bank, 44th St. and 5th Ave., plans the con- 
struction of a bank and office building, es- 
timated cost $5,000,000. G. & E. Blum, 
505-5th Ave., are architects. 


N. Y., New York—The 791 Park Ave. 
Corp., c/o G. & E. Blum, 505 5th Ave., 
Archts., is having plans prepared for the 
construction of a 14 story apartment house 
including a steam heating system at Park 
Ave. and 74th St., estimated cost $800,000. 


N. Y¥., New York—Peoples Hospital, c/o 
J. H. Scheier, 236 West 55th St., Archts., 
is having plans prepared for the construc- 
tion of a 12 story hospital including a 
steam heating system, at 220 East 15th St., 
estimated cost $1,000,000. 


N. Y., New York—27 West 72nd St. Corp., 
c/o G. F. Pelham, 200 West 72nd St., 
is having plans prepared for the construc- 
tion of a 15 story apartment hotel, includ- 
ing steam heating system, estimated cost 
$1,000,000. 


0., Cleveland—The City, W. K. Hoare, 
City Hall, is in the market for two 1,400 
hp. water tube boilers and superheaters. 


0., Cleveland—Ohio Overall Cleaning Co., 
c/o Sylvanus & Wefel, 3030 Euclid Ave., 
Enegrs., is having plans prepared for the 
construction of a 2 story factory at 8008 
Central Ave., estimated cost $40,000. Owner 
will purchase equipment and motors. 


0., Columbus—Doddington Co., 451 West 
Broad St., T. A. Jones, Gen. Mer., plans 
to purchase 50 or more electric motors to 
completely motorize the central mill. 


0., Dayton — The Davies Bldg. Co., 29 
Davies Bldg., is having plans prepared for 
the construction of a 10 story office build- 
ing at lst Ave. and Main St., estimated cost 
$500,000. Schenk & Williams, Mutual 
Home Bldg., are architects. 

Okla., Oklahoma City—A. C. Kreipke, 
Herskowitz Bldg., is having preliminary 
plans prepared for the construction of a 
10 story apartment hotel at 13th and 
Shartel Sts., estimated cost $700,000. Lay- 
ton, Smith & Forsyth, Brauiff Bldg., are 
architects. 


Tex., Bryan — H. O. 
House, will soon receive bids for the con- 
struction of an ice plant, estimated cost 
$65,000. Private plans. 


Ferguson, Court 


Tex., Canadian—The City voted a $65,- 
000 bond issue for the construction of an 
electric light plant. Address the Mayor. 


Tex., Houston—San Jacinto Realty Co., 
c/o C. J. Gerner, 4401 Montrose Blvd., will 
receive bids about Dec. 1 for the construc- 
tion of a 5 story apartment at Montrose 
Bivd. and Bissonette Ave., including 2 au- 
tomatic elevators, pre-cooling system, in- 
cinerator, 60 car garage, ete., estimated 
cost $500,000. J. M. Glover, 737 ‘Bankers 
Mortgage Bldg., is architect. G. P. Post & 
Son, are associated architects. 


Tex., San Antonio—Mission Ice Co., 226 
Rivas St., L. L. Stephenson, Pres., plans a 
1 story addition to its ice factory at Wood- 
lawn Ave. and Fredericksburg Rd., esti- 
mated cost $15,000. L. Harrington Co., 
607 Houston Bldg., is architect. Machin- 
ery, equipment and freezing tank will be 
installed. 


Va., Roanoke—New Hotel Corp., W. L. 
Stoddart, 50 East 41st St., New York City, 
awarded the contract for the 


construction 


Stewart & Co., Keyser Bldg., 
Md. Power plant 200 kw., 
stalled. 


Baltimore, 
will be in- 


Wash., Sultan—Sultan Electric Co. plans 
extensive improvements to its electric plant 
here, if permit is granted for additional 
water rights on Tomti Lake, Roeniger 
Lake and McCoy Creek in Snohomish 
County. 


Wis., Astico—Astico Milk Products Co., 
is receiving bids for the construction of a 
dairy plant, estimated cost $40,000. F. A. 
Fielder, 118 East 26th St., Chicago, Ill, is 
architect. Refrigeration, pasteurizing equip- 
ment, etc., will be required. 


Wis., Berlin— Fuhremann Canning Co., 
will build a 2 story cannery, warehouse and 
boiler house, estimated cost $75,000. Pri- 
vate plans. Work to be done by day labor. 
Canning and conveying machinery will be 
required. 


Wis., Black River Falls—Jackson Box 
Co., c/o M. Konop, Megr., plans the con- 
struction of a 60 x 70 ft. saw mill, includ- 
ing electric power equipment. Architect 
not selected. 


Wis., Fond du Lae—Model Wet Wash 
Co., L. G. Koner, Secy., 665 Macy St., is 
having plans prepared for the installation 
of 110 hp. boiler, generator and laundry 
machines, etc. Private plans. 


Wis., Milwaukee—Concordia College, 3127 
State St., awarded the contract for the 
superstructure of a_ boiler house at 31st 
and State Sts., to H. Danischefsky, 1484 
Humboldt Ave., estimated cost $50,000. 


Wis., Plymouth—Plymouth Refrigerating 
Co., awarded the contract for a 10 story 
addition to cold storage plant to H. Van 
Wagener, Plymouth. Owner is in the mar- 
ket for refrigeration machinery. 


Wis., Viroqua — Douglas Produce Co., 
Wonewoc, will build a 2 story cold storage 
plant, estimated cost $40,000. Private 
plans. Refrigeration machinery will be re- 
quired. 


Ont., Toronto—Boake Mfg. Co., Dartnell 
Ave., plans the construction of a planing 
and woodworking mill and lumber yard, 
estimated cost $200,000. Motors, machinery 
and equipment will be required. 


Ont., Toronto—The City is having plans 
prepared for waterworks construction in- 
cluding new pumphouse, intake, electric 
centrifugal pumps, etc., estimated cost $13,- 
000,000. R. C. Harris, City Hall, is en- 
gineer. 

Ont., Toronto—The City, W. W. Heitz, 
City Hall, Mayor, will receive bids until 
Jan. 20, 1925, for 1 steam driven air com- 
pressor, one 3,000,000 gal. Imperial centrif- 
ugal sludge pump direct connected to elec- 
tric motor. R. C. Harris, City Hall, is en- 
gineer. 


Ont., Toronto—Dept. of Public Works, 
Prov. Government, Parliament Bldgs., is 
having plans prepared for the construction 
of 3 of the 6 units of an administration 
building, including steam heating plant and 
elevators, at Queens Park, estimated cost 
$2,000,000. F. R. Heakes, Parliament 
Bldgs., is architect. 


Australia, Melbourne State Electricity 
Comn. of Victoria, R. Liddelow, Secy., will 
received bids until Jan. 19, 1925, for speci- 
fication 25/1, 6,600 v. transformers and 
spears, 50 cycle, oil insulated, self cooled, 
outdoor type, spare coils and bushings; 
voltage regulating apparatus, hand oper- 
ated, indoor type, self cooled for use on a 
400-230 v. 50 cycle, 3 phase, 4 wire supply. 


N. Z., Wellington—Public Works Tender 
Board, will receive bids until Dec. 9 for 
the supply and delivery of one_ switch 
house, and apparatus required for control- 
ling and measuring the power of a 11,0060 
v. 3 phase, 50 cycle circuit for Waikato, 
also until Feb. 3, 1925, for switches, bat- 
teries, motor generator set, switch board 
mercury are rectifiers, control cable, ete., 
for Mangahao., 





